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Closer Voltage Regulation Possible 
i With Help of New A-C Volt K d 
eip Oo ew A= oirage nNecoracers 
Suppressed range Recorders, which provide high legibility at the ’ 
voltage control point, are now available for recording almost any 4e 5 
a-c voltage. These Recorders ignore that portion of the voltage range | | i u 31 
in which the operator is not interested and spread a few volts or Cl m 7 j L. 
kilovolts at the top of the range across a 9.8 inch chart. The instru- 2 rh 
ment can be either Micromax or Speedomax, depending on the speed “4 Sp a. 
of fluctuation in the measured voltage. me 
int is located at the metering point, there . an 
loss in accuracy when the Recorder is "4. 3 | 
e point of voltage detection. A pair of 13 ‘| | 113.5. 4| P14 
conductors connect the remote metering 
single-point or multiple-point. The sf 
lable only from us, offers two outstand- 
" ‘ does the work of as many as sixteen 
7 ects a distinct economy. ik 
ecords are quick and accurate; involve : 2p 1 | 
from several instruments. 
medigap » ose useful in your Actual-size portion of a 4-point Speedomax record 
showing voltages in the vicinity of 13.8 kv. Full 
) Stenton Ave., Philadelphia 44, Pa. range of instrument is 9 to 15 kv. 


New Micromax A-C Voltage Recorder differs from earlier model because 
it can be remotely located; differs from all other voltage recorders except 
Speedomax in that it can be multiple-point. Instrument at top right is in 
Misyen Road er City Public Service Board, San Antonio. 
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TECHNOLOGY DEPARTMENT 


CUTTIN® COSTS WITH CONVEYORS . 


“COAL ELEVATOR 


BREECHING 


PREHEATER 


HEATED FORCED DRAFT 


ASH HOPPER 


unusual problem at station 


@ Here’s the perfect “doubles” team for power plant materials handling: 
Link-Belt experience in designing thousands of handling systems for 
highest efficiency .. . and Link-Belt standard-unit equipment for low first 
cost and minimum maintenance. 


At the Jennison steam-electric generating station of the New York State 
Electric & Gas Corp., Bainbridge, N. Y. (Gilbert Associates, Inc., Consult- 
ing Engineers), the problem was that of handling an abrasive type of coal 
(No. 4 washed buckwheat anthracite) automatically from R. R. cars to 
overhead bunkers or reserve, or from reserve to bunkers—at 100 tons 
per hour. 


As shown in illustration above, the integrated Link-Belt handling equip- 
ment consists of: 4 reciprocating feeders under track hopper openings, 
delivering to No. 1 belt conveyor. No. 2 belt conveyor receives coal from 
No. 1 belt conveyor or reserve storage. A vertical bucket elevator with 
two-way chute discharges to storage or to No. 3 belt conveyor, as needed. 
The No. 3 unit discharges to a screw conveyor that takes the coal to 
the bunkers. 


Would you like to have more details on this and other installations? 
Get in touch with our nearest office. 


LINK-BELT COMPANY 10,616 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 


LINK-BELT 
EQUIPMENT 
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of two oil-fired Type FF Integral- 


Furnace Boilers. Steam Capacity of each is 35,000 Ibs. per hr. at 160 psi, 350 F. 


consists 


This installation of B&W CUBS* 


" 


? 
~ 
4 . ' 


How boiler plant modernization is helping to offset rising fuel 
costs is typically illustrated by the recent experience at a southern 
asbestos products plant. When two new B&W CUBS* replaced 
six old hrt units, a fuel saving of 20 to 25 per cent was immediately 
realized, along with substantially higher steam generating capacity. 


Plant expansion shortly after the CUBS* went into service greatly 

increased steam demands. ““We would have been unable to take care of 

the situation with the old units”, reports the Company. “‘As it was, the new 
boilers ran away with the load. All in all, we are very much pleased with their 
performance, and feel that they are one of the best investments we ever made”. 


Any industrial plant requiring boilers of 10,000 to 50,000 Ib, per hr. steam 
capacity can have the cost-saving benefits that are “wrapped up” in all 

B&W CUBS*. Three different types are available, each having distinctive 
features that make it the best choice for a wide variety of operating conditions. 
A B&W engineer will be glad to explain fully why they are such a good buy. 


Unit BoiterS 


Each as much a package boiler as 
any unit of its capacity can be. 


FOR POWER PLANTS — B&W, Open-Pass, Radiant, integral- 4 WIL 
Furnace, Cross-Drum, Stirling and Waste-Heat Stationary 


Boilers .. . Air Heaters . . . Economizers . . . Superheaters . . . 
Water-Cooled Furnaces . . . Oil, Gas & Multi-fuel Burners . . . 
Chain-Grate Stokers .. . Stacks and Breechings . . . Seamless 
& Welded Tubes . . . Refractories . . . Chemical Recovery Units 
... Alloy Castings. 
OTHER B&W PRODUCTS — Marine Boilers . . . Pressure Ves- 
sels .. . Process Equipment. 
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NO NEED FOR SPLIT BRACKETS OR MOVING THE 
MOTOR. On the free end of the motor (opposite the 
driven element) remove the bearing bracket cap 
screws, hook in the hoist, and start sliding complete 
bracket, with bearing assembled, off the rotor shaft. 

That solid bracket, like the motor frame, is of steel, 
and a good 30% lighter than a cast iron bracket of 
similar size. So... 


. . » bearing housing is rolled out, dis- 
closing an opening in bracket jarge 
enough, in most cases, to permit 
coupling half to pass through with- 
out removing it from rotor. You don’t 
have to touch the bearing bracket on 
this side. Saves a lot of trouble. 


... apply the hoist to the shaft, 
lifting it a trifle to take the weight 
off lower half of the bearing. 
Roll the lower half around to the 
top of the shaft, lift it off, remove the 
cap screws holding the bottom bear- 
ing housing. Then. . . 


++. transfer the rope sling to the +. . pull the rotor clear out. That's 


center of the rotor, so that it bal- 
ances in the sling. Swing the rotor 
cut still farther, unhook the sling 

the coupling end of the shaft... 


all there is to it — and you’ve done 
the job without shifting the motor or 
taking off the coupling — hitting a 
new low in motor maintenance. 


To reverse the steps above except in replacing front op bracket assembly, 


rotate bracket 180 degrees to hold oil ring so it will clear 


aft — push on and 


fotate bracket back to correct position. 


Fabri-steel motors are built in 150 to 1000 hp, four to 
fourteen poles, drip-proof, splash-proof, forced-venti- 
lated, pipe or base ventilated. Write for bulletin. 


COMPAN Y 


Pla JEANNETTE, Poa 


RIDGWAY, PA ° 


SPRINGFIELD, O 


... it’s « lot lighter to handle, and 

can be easily swung off and out of 

the way, leaving that end of the 

motor entirely open. That end of the 

rotor .. then supported by the stator 
ext... 


Then place a sling on the exposed 
shaft on the end of the motor from 
which bracket was removed. Push 
back outer part of coupling and place 
another sling. Give slings a bit of lift, 
and the rotor will then swing free. 
Start pulling it out. Next... 


‘ 


- . . Start on the other (coupling) end 
of the motor, disconnect the coup- 
ling, take out the four cap screws 
and bolts holding the bearing > 
and also the top half of the split 
sleeve bearing. Then. . . 


. .. transfer sling on coupling shaft 
after moving shaft enough to insert 
screw eyes for the hoist hooks, in the 
tapped holes usually provided in the 
coupling for pulling off coupling half. 
This permits of further withdrawal 
of the rotor. Finally... 


ow replace a bearing 


Remove two ca 
end two dowels and lift off the 


screws, two bolts 
bearing cap. Pull out two small 
dowels and take off the upper half 
of the split sleeve bearing. Then... 


- . » with a pry bar under the boss 
on the shaft end, raise the shaft 
enough to take the weight off the 
lower half cf the bearing, roll it 
round to the top of the shaft and 
take it out from under the oil ring. 
An easy job, 


L-722 


Electric Power Dept., RIDGWAY, PA. 


NEWARK, WN. J , 


DISTRICT OFFICES IN PRINCIPAL CITIES 


ake-downs quick and simple/ 
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OF 
OPERATION 


DIAMOND 


MODEL IR 


Short Retracting 
Soot Blower 


TYPE OF 
OPERATION 


For cleaning furnace walls or boiler heat- 
ing surfaces where gas temperatures ex- 
ceed limit for permanently installed units. 
Equally applicable to compressed air or 
steam as a cleaning medium. Manual, 
air, or electric operation. Advantages 
include: positive poppet type valve, 12” 
travel, no lubrication, simple construc- 
tion, exceptional durability, etc 


DIAMOND 


TELESCOPIC 


ing 
Soot Blower 


Used where insufficient clear space outside boiler will not permit installation 
of Model IK retracting blower for cleaning surfaces inaccessible to short retract- 
ing blower and where gas temperatures are too hot for permanently installed 
units. Uses air or steam as cleaning medium. Either electric or air operation. 


DIAMOND 


MODEL IK 
Long Retracting 
Soot Blower 


retracting type and where gas temperatures are too hot for per- 
manently installed soot blowers. Three standard sizes have travels 
of 10’, 12’ and 16’; also special travels up to 20’. Either air or 
electric operation. 
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TO SUIT YOUR INDIVIDUAL NEEDS _. 
4 
CLEANING 
| 
Uses steam or air to clean surfaces inaccessible to Model IR short 
8 


DIAMOND 


MODEL A2E 


Automatic Air Puff 
Soot Blower 


Master Controller automatically 
controls blowing time and se- 
quence, Just a “twist of the 
wrist” to open valve . . . con- 


troller does rest. Automatic 
Automatically cleans heating surfaces by series of com- 


sed air puffs delivered through standard multiple nozzle “ 
arene element. Spreading cleaning cycle over longer time permits smaller cleaning and no labor is needed. 
compressor and receiver . . . also eliminates stack discharge nuisance. I 


DIAMOND 


ELECTRIC 
Control Panel 


DIAMOND 


MODEL G9B 
Soot Blower 


Uses steam as cleaning medium through multiple 
nozzle blowing element permanently installed inside 
setting. “Automatic Valved” requiring only one 
continuous operation to open and close valve in 
head and simultaneously rotate element. Operation 
is manual, air or electric. 


One or more multiple nozzle blower elements fer ‘any 


D | A MOND supported on frame which traverses in straight her 06 tn 


-line across tube sheet. Blowing medium is com- taht blows i 
pressed air discharged intermittently to limit and of sight by 
pushing one “start” button, 


compressor and tank size. Air or electric opera- 
tion—air or electric control, completely automatic. 


Air Heater Blower 


DIAMOND 


AIR 
Control Panel 


so greatly 
soot 


ting conditions © 

that there is — for w 

offers the greatest choice in both 

anvally operated steam. s the boiler completely 

from simple ntial Blowing which clean abination doa 
Automatic There is a Diam c 

at the turn © 


bett cleaning job on any type 4 


preferences vary 
copra soot blower types and 
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AUTOMATIC 
te 
ber of blowers or groups of blowers. Cor- 
na rect cleaning is always assured and labor * 


The Republic Flow Meters Co. offers 
a complete manufacturing and engi- 
neering service in the field of 
measurement and control. We will 
be glad to co-operate with you in 
the solution of any metering or 
control problem, whether it involves 
a single instrument or the automatic 


BOILER CONTROLS 
For All Types of Boilers 


Republic offers a centralized, auto- 
matic system for controlling steam 
pressure, combustion, furnace pres- 
sure, excess pressure, boiler water 
level, etc. 


Automatically regulates the fuel and 
air imput to a boiler in measured 
proportions and in a fixed ratio for 
the entire load range. Available for 
all sizes of boilers and all types of 
fuel firing. 


BOILER METERS 


Record Steam Flow—Air Flow 


The Republic boiler meter records 
simultaneously on one chart the steam 
flow from the boiler and the rate of 
air flow to the furnace for combustion. 


The air flow pen is adjusted to record 
coincident with the steam flow pen 
when the furnace is receiving the 
proper amount of air for maximum 
combustion efficiency. 


BOILER CONTROLS ¢ INSTRUMENTS ¢ PROCESS CONTROLS 


control of an entire process or plant. 


Republic engineers, in co-operation 
with your own engineers, will be glad 
to study your problem and make 
recommendations as to the most prac- 
tical solution. Your inquiries will 
involve no obligation on your part. 


FLOW METERS 
Electrical and Mechanical 


Republic electrical type remote 
reading flow meters are available for 
measuring the flow of all types of 
liquids and gases. Meter bodies are 
built for line pressures up to 10,000 
p.8.i. and for all ranges of differen- 
tial pressures. 


Mechanical ring-balance meters are 
built for static pressures up to 2500 
p.s.i. and to operate on differentials 
as low as 3 in. of water. 


PNEUMATIC TRANSMITTERS 
For Measurement and Control 


Republic pneumatic transmitters are 
devices for converting process vari- 
ables, such as flow, liquid level, 
pressure or liquid density, into air 
pressures which vary proportionally 
with the process variables. 


These air pressures can be used as 
the measuring impulse for the actua- 
tion of an automatic controller or a 
direct reading recorder. 


REPUBLIC FLOW METERS CO. 
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REGULATORS 
Pneumatic and Hydraulic 


Republic pneumatic or hydraulic type 
regulators are supplied for the auto- 
matic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 


They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 


WRITE FOR YOUR COPY 
of Our Condensed Catalog on 
Instruments and Controls 


VALVES 


Regulating—Pressure Reducing 


All Republic valves are engineered 
to the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
1 in. to 8 in. Lever operated valves 
in sizes up to 16 in. 


Republic valves are built in all 
pressure standards—both flanged and 
welded ends. Streamlined flowthrough 
parts virtually eliminates erosion. 


DESUPERHEATERS 
For All Requirements 


Republic desuperheaters are built to 
meet your specific requirements. 
Whatever your plant conditions, you 
can obtain the necessary operating 
flexibility and accurate regulation of 
steam temperaturewith rugged, simply- 
controlled Republic desuperheaters. 


These are of the venturi type with 
ratio control, the steam atomizing type 
and the mechanical atomizing type. 


Chicago 47, Illinois: 
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SUN JOB PROVED’ PRODUCTS CUT COSTS, 
SPEED PRODUCTION, IMPROVE QUALITY 


Proof of the value of any industrial product lies in the ex- 


perience that practical men have had with it. Sun products 
have been “Job Proved” in the lubrication of almost every 


type of mining, manufacturing, power and transportation 
equipment . . . in refrigeration and air-conditioning . . . in 
metal cutting, tempering and quenching . . . in the process- 
ing of textile fibers, leather, natural and synthetic rubbers 


-.. in the impregnation of electrical, electronic, and pack- 


To help you find solutions to problems in any of these fields, 
Sun Oil Company offers a wide selection of ‘‘Job Proved"’ 
petroleum products, plus the experience of Sun Engineers. 
Their know-how and detailed product information are yours 
for the asking, without obligation. Telephone your local Sun 
office, or write Dept. ... 


SUN OIL COMPANY 


Philadelphia 3, Pa. 


aging materials of various kinds. 


SUN INDUSTRIAL OILS 


SOLNUS OILS — Well-refined straight mineral 
oils. Stand up under hard use for long periods 
of time. Recommended for use in the machine 
tool industry, in air compressors, certain types 
of Diesels, etc. 


SUNVIS OILS —Are in the same category as 
Soinus Oils with the difference that, in addi- 
tion, they meet practically all paraffinic and 
high oil specifications. 


OCNUS OILS—tLow carbon-content oils, con- 
taining an additive which minimizes oxidation 
and gives detergency. Ideal lubricants for in- 
ternal combustion engines subjected to con- 
tinuous heavy loads under the most adverse 
operating conditions. 


DYNAVIS OILS—Low pour point inhibited 
oils which help prevent formation of harmful 
corrosive and sludge-forming acids. Well-suited 
for engines fitted with alloy bearings and op- 
erated at high temperatures. 


SUNTAC OI1LS— 100% petroleum products 
which have been treated to increase their ad- 
hesiveness. Recommended for general lubrica- 
tion in all industries where sudden shocks and 
reversal of loads take place. These oils cling 
to the parts to be lubricated. 


Cinco OILS— Used for general lubrication of 
industrial machinery when straight mineral oils 
are required. 


SUNISO REFRIGERATION OILS—Have ex- 
tremely low pour points and long life stability 
characteristics. Initially neutral and resistant to 
formation of detrimental acids under service 
conditions. The most outstanding oils in the 
refrigerating and air-conditioning fields. 


“JOB PROVED" 


STEAM CYLINDER OILS—High flash and fire 
point lubricants for either saturated or super- 
heated steam conditions and for worm gear 
speed reduction units. 


SUN CAR JOURNAL OILS—Dark oils meet- 
ing A.A.R. Specifications. For use on railroad 
cars and waste-packed bearings of railroad 
equipment. 


SUN DELAWARE OILS — Dark oils for gen- 
eral lubrication on older type industrial 
machinery. 


SUNOCO WAY LUBRICANT—Has good 
metal-wetting and adhesive properties, ample 
viscosity and E.P. qualities. For use on table- 
ways, as it eliminates chatter and scoring .. . 
resists corrosion. 


SUN MARINE ENGINE OILS—Compounded 
with special emulsifying agents in order to pro- 
vide adhesion to and lubrication of working 
parts in the presence of water. For the lubri- 
cation of bearings, eccentrics, cross-heads and 
various other parts of steam engines. 


ROCK DRILL OlL—Heavy-duty adhesive type 
oil. For use in jack-hammers, stopers and drift- 
ers on heavy-duty mining operations. 


SUNVIS 900 SERIES TURBINE OILS—High 
V.1., predominantly paraffinic oils, of uni- 
form O°F. pour points, containing additives 
to give high oxidation stability and corrosion 
resistance under practical operating conditions. 
Modern oils for turbine and hydraulic systems. 


SUN INDUSTRIAL 
GREASES 


SUN CUP GREASES—Water resistant. For 


grease cup and grease gun application when 
the service is not severe. 


PETROLEUM PRODUCTS FOR INDUSTRY 


SUN GUN GREASES—Smooth greases made 
with medium viscosity oil. Stable under pres- 
sure in power guns or booster guns. 


ADHESIVE PRESSURE GREASES—Won't drip 
or splash and are excellent lubricants for open 
gear applications. 


SUN DARK PRESSURE-SYSTEM GREASES — 
For power-driven central grease lubricating 
systems in heavy industries. Can also be used 
as a “medium cup grease." 


SUN MINE CAR GREASES— Available in sev- 
eral grades. Suitable for both anti-friction 
bearings and plain bearing cavity-type wheels. 


SUN ROLLER BEARING GREASES—fFor use 
on electric motors and generators and other 
high-temperature machinery equipped with 
ball or roller bearings. 


SUN GEAR COMPOUNDS—Black adhesive 
open gear compounds and wire cable greases. 
Recommended for open gears on metalwork- 
ing power presses, mining machinery, old re- 
duction mills, crushers, pump gears, etc. 


SUN MINING MACHINE LUBRICANT— Semi- 
fluid. For use where a light but adhesive type 
grease is required. Free from separation or 
decomposition. 


SUNOCO TRACTOR ROLLER COMPOUND— 
For miscellaneous parts of caterpillar or 
crawler-type tracks. Provides good lubrication 
with exceptional sealing qualities. 


SUN METALWORKING 
OILS 


SUNICUT — Straight or non-emulsifiable trans- 
parent cutting oils. Recommended for auto- 
matic screw machines and for heavy-duty ma- 
chining operations. 


SUNOCO EMULSIFYING CUTTING OIL—A 
self-emulsifying oil which produces a stable 
white emulsion when mixed with water. Sunoco 
is an efficient and economical cooling and 
lubricating medium for turning, milling, drill- 
ing, and other metalworking operations on 
both ferrous and non-ferrous metals. It is also 
an excellent grinding coolant. 


SUN QUENCHING OiLS—Specially refined 
oils designed to develop maximum physical 
properties in a wide variety of steels. 


SUN TEMPERING OILS—Specially refined oils 
for tempering steel up to 550°F. Due to their 
low carbon content and stability under heat, 
these oils have an unusually long service life. 


SUN ROLLING OILS—Straight and emulsify- 
ing oils which will permit maximum production 
in rolling steel, aluminum and brass. 


SUN ANTI-RUST COMPOUNDS — Petroleum 
base oils with chemical additives designed to 
prevent the rusting and corrosion of steel. 


SUN PROCESSING OILS 


SUNOTEX TEXTILE OI1LS—Designed to im- 
part certain additional properties to various 
forms of fibers during their processing from 
the fiber state into a manufactured product. 
All Sunotex textile oils are emulsifiable in 
water, 


SUN COTTON CONDITIONING OILS—Pale 
mineral oils which condition the cotton. They 
prevent waste by cutting down excessive 
amounts of “fly” or fine air-borne particles 
of lint. 


SUN ASBESTOS FIBER CONDITIONING OIL 
—Used for spraying on the asbestos during 
processing. Fibers are not so readily damaged 
or broken down into harmful dust when this 
Product is used. 


SUN CORDAGE OILS — Are adaptable in var- 
ious formulae used by cordage manufacturers. 
They are selected products which are highly 
compatible with additives. 


CIRCOSOL—2XH (Rubber Processing) — 
An elasticator and processing aid for GR-S 
particularly. 


CIRCO LIGHT PROCESS OIL (Rubber Proc- 
essing) —A processing aid and excellent 
softener for natural rubber, natural rubber re- 
claims, and neoprene synthetic rubber partic- 
ularly. Used for GR-S to some extent. 


SUNDEX 53 (Rubber Processing’ —An in- 
expensive product suitable for processing GR-S 
and blends of GR-S and natural rubber. An 
established outstanding processing aid for 
footwear rubber stocks. 


CIRCOMAR-5AA (Rubber Processing) —A 
black colored product used in reclaiming natu- 
ral rubber scrap. Used also as substitute for 
asphalt fluxes in processing natural and GR-S 
rubber. Free-flowing at room temperature. 


SUN LEATHER OILS—Mineral base leather 
oils. Used for obtaining the desired tensile 
strength, proper temper and a_ controlled 
moisture content. They maintain a light even 
color... mix well. . . distribute evenly. 


SUN MISCELLANEOUS 
INDUSTRIAL PRODUCTS 


SUN SPIRITS — For the thinning of paints, 
varnishes, and enamels. Also for metal clean- 
ing. This product is a pure water-white petro- 
leum solvent and is free of corrosive sulphur. 


SUN WAXES — Used in packaging, sealing, 
coating, waterproofing and for numerous manu- 
facturing and chemical processes. 


RUBBER MANUFACTURER $2000 a 
year with a Sun Processing carer 


PAPER MILL annual 
using a Sun Grease, 


POWER PLANT found Sun Diesel 
lasted 50% longer. 


A TEXTILE MILL increased slashing speed 
60% by adopting a Sun Processing Oil. 


a Bh ALUMINUM PARTS MANUFACTURER ir 
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How Much Profit 


mess | ) 


$Fuel dollars wasted at the boiler cut your profits. If you are 
seeking ways to trim costs you may find your boiler room is 
the place to begin. Make certain you are getting co-ordinated 
boiler control. This way you can be sure you are getting 
maximum returns from your fuel dollars. 


The Bailey co-ordinated boiler control system prevents wasted 
fuel. It increases safety of operation, improves continuity of 
service and reduces maintenance costs. Combustion, feed- 
water, steam temperature, heater levels, pump speed, and 
all other factors are co-ordinated to deliver maximum power 
at minimum cost. 


The Bailey co-ordinated boiler control system pays its way 
in fuel saved because every system is engineered to the 
specific conditions under which it must operate. Like your 
power plant, it fits the job. To find out how Bailey controls can 
improve your boiler performance, we suggest that you — 


Call This Man 


He is a Bailey engineer. Back of him 
are years of experience in engineer- 
ing control systems for fuel burning 
equipment of all types. He will work 
directly with you and your engineers in the design 
and application of the meters and controls re- 
quired by your installation. 


CLEVELAND Mo, OHIO 


sore 
STEAM PLANTS 
FEEDWATER TEMPERATURE 
VEL « FEED PUMP 


This engineering service is yours for the asking— 
available in more than 30 industrial areas through- 
out the United States and Canada. 
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This installation of Bailey Boiler Control on three 
boilers fired by underfeed stokers insures fuel 
economy, safety of operation, and continuity 
of service. 


4 
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KVS Products 


Boilers Economizers  Coal-Weighing 
Fans Water Walls Scales 

Air Preheaters Coal Elevators Ash Conveyors 
Superheaters Bunkers 


Air Swept Tube Mill Pulverizers 
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KVS ENGINEERING 


Completely engineered to 


assure Economy, High Efficiency 
and Low Maintenance 


Modern features of this complete, pulver- 
ized coal-fired steam-generating unit have 
been engineered by KVS to achieve over-all 
high efficiency on a wide range of coals 
and to assure close temperature control 
under practically all load conditions. 


Accurate control of superheat and total 
steam temperature is provided by locating 
the superheater in a separate furnace fired 
by an individual burner. Varying heat out- 
put of this burner places in the operator's 
hands effective means of regulating steam 
temperature at any steam flow. Auto- 
matic regulation of fuel and air to burner 
makes possible the maintenance of uniform 


KVS Steam Generating Equipment 
has been performance proved 


steam temperature over any range of load 
and under any load variation. 


Proper coal pulverization for the combus- 
tion requirements involved in this design 
is assured through the use of the Kennedy 
Air-Swept Tube Mill Pulverizer which pro- 
vides a continuous, dependable supply of 
superfine pulverized coal regardless of the 
quality of coal available, and at lowest cost 
per ton of coal handled. 


Units of this type can be furnished for any 
capacities, pressures or temperatures and 
high efficiency can be obtained with either 
bituminous or anthracite coals. 


over the years. KVS offers a complete service in design, building and erecting 
complete plants under one responsibility. KVS engineers are available for con- 
sultation on your requirements. 


GINEE 
SERVICE) Ask for a copy of 97-page Engineering Bulletin No. 44-B con- 
J taining valuable information on preparation of pulverized fuel 


and steam generating plants. 


PARK AVENUE + NEW YORK 16, N.Y 
PAGTORIES: DANVILLE PAL. 
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Yarway Hi-Lo 
Alarm Water Column 
with Flat Glass Gage 


Alarm mechanism uses balanced solid 
weights and operates on the displacement 
principle to give instant, positive warning 
of dangerous changes from normal water 
level. Flat glass pressure-sealed gage insert 
is mica protected and has spring cushion 
which prevents excessive strain on glass. 
Types for pressures to 1500 psi. See 
Bulletin WG-1810. 


More and more plants today are insisting on 
Yarway 3-way boiler trim—columns and gages, 
remote boiler water level indicators and blow-off 
valves. It’s sound practice, too, because it adds up 
to good boiler protection. 


Yarway blow-off valves are standard equipment 
in more than 12,000 boiler plants today . . . and 
plant engineers are obtaining the same dependable, 


trouble-free service from other Yarway boiler trim, 
shown above. 


Yarway Remote Boiler 
Water Level Indicator 


Brings hard-to-see overhead gage readings — 
down to eye level, on instrument panel or 

any other convenient location. Always 

accurate because it’s operated by the boiler | 
water itself. Indicating mechanism is never b 
under pressure. There are no stuffing boxes, ~~ 
Action is instant, constant and practically 9 
frictionless. Moderate in cost...easy to 


install. See Bulletin WG-1821. ae 


Boilers are costly investments. Protect them with 


Yarway Boiler Trim. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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Yarway Unit Tandem 
Blow-Off Valves 


For pressures to 2500 psi. Used for blowing or for draining and 
sealing. Combines the famous Yarway balanced sliding plunger 
Seatless Valve and a specially-designed Hard-Seat Valve ina single 
one-piece forged steel body. See Bulletin B-432. For other Yarway 
Blow-Off Valves suitable to lower pressures, see Bulletin B-424. 
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Yes — you can now get a simple a-c motor and stepless 
speed adjustment over a 3 to 1 range in a single, compact 
enclosure! At the twist of a dial, the new Tri-Clad Type 
ACA induction motor changes speed quickly and accu- 
rately without any power converting equipment. Practi- 
cally no different looking than any othez induction motor, 
the Type ACA is a simple, economical way to equip old 
and new machines with an adjustable-speed drive and still 
retain the advantages of a-c motor operation. 


Constant torque at any speed ! 


This new Tri-Clad motor provides constant torque over 
the entire 3 to 1 speed range and holds its speed despite 
load changes. Its efficiency and power factor are high at 
any speed — an important advantage where long operation 


You ca 
_Extra Protection! 
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n’t beat Tri-Clad 


HERE’S WHERE TO USE IT! 


Textile 


Slashers 

Knitting machines 

Individual finishing 
machines 

Spinning frames 

Printing machines 


Chemical 


Shakers 
Grinders 
Pulverizers 

Liquid pumps 
Solids pumps 


Metal-Working 
Drawbenches 
Lathes 

Stamping presses 
Milling machines 
Grinders 


Printing 


Job presses 

Coating machines 
Trimming machines 
Stitching machines 
Rotary web presses 


Food 


Ovens 
Proofers 
Mixers 
Fillers 
Labelers 
Grinders 
Centrifugals 
Conveyors 
Shaker Screens 
Pumps 
Blanchers 


Winders 
Slitters 
Supercalenders 
Coating machines 
Waxing machines 
Embossers 
Other converting 
machinery 
Stock preparation 
machinery 
Conveyors 


Non-Ferrous 
& Rock Products 
Mill feeder drives 
Crusher feeder drives 
Sinter conveyors 
Other conveyors 


over most of the speed range is customary. And for 
EXTRA PROTECTION against physical damage, elec- 
trical breakdown, and operating wear and tear, it features 
sturdy Tri-Clad design and construction. 


The Tri-Clad Type ACA induction motor with 3 to 1 speed 
adjustment is now available in ratings from 3 to 50 hp. 
Standard NEMA dimensions are used. For remote control, 
a flexible cable or pilot motor are available. Write today 
for Bulletin GEA-4883. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


Up to §0 hp available! 


GENERAL ELECTRIC COMPANY, Section A750-292 
Apparatus Department, Schenectady 5, N. Y. 


Please send me Bulletin GEA-4883 which describes the 
new Tri-Clad Type ACA motor: 


NAME 


COMPANY. 


ADDRESS 


CITY 
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A large midwest utility company, operating wide-spread 
plants, installed Nonpareil Turbine Oil in some of the turbines at 
two stations. Operating records were kept of all oils used in the 
company’s turbines. Samples of the oils were tested periodically by 
the Chief Chemist. A study of the records over a period of years 
revealed that in the turbines lubricated with Nonpareil: 

. the neutralization number remained at a constant low level. 

. there was no down time for cleaning the oil system or for 
changing oil. 

. the over-all cost of operation was lower, while the earn- 
ing power was greater because turbines were on the line longer. 

Naturally, the decision was to switch to Nonpareil for all 
units. To date, 18 turbines with a total capacity of 211,000 KW are 
lubricated with Nonpareil. 

Ask a Standard Oil Lubrication Engineer about nearby power 
plants where you can check for yourself the record Nonpareil is 
. making. Standard Oil Company (Indiana), 910 South Michigan 
. Avenue, Chicago 80, Illinois. 


BTANDARD OIL COMPANY (INDIANA) 
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buy any DOZER 
the revolutionary 


The Tournadozer is correctly designed for efficiency in 
any type.pushing as well as dozing. Increasing load on 
blade puts more weight onto Tournadozer’s giant rubber 
tires giving more traction for greater pushing power. 
Manevuverability and instantaneous gear selection means 
easier contact with pushed equipment . . . less waiting time. 


Finger touch selection is instantaneous for any one of four 
gear combinations that drive the Tournadozer . . . 1.91 to 
'15 m.p.h. both forward or reverse. Constant mesh Tourna- 
matic transmission with air-actuated controls eliminates 
conventional gear shifting, simplifies operation. 


See your te Tourneau Distributor 


Big 21.00 x 25 rubber tires on the Tournadozer provide 
plenty of flotation and traction . , . eliminate multiple 
moving parts constantly operating in grinding dirt. Tapered 
bead tire and rim design prevent tire slippage . . . permit 
lowering tire pressures for extra flotation to meet extreme 
conditions in sand or mud, ice or snow. 


Air actuated controls throughout, low pressure shock- 
absorbing tires, good visibility and a special hydraulic 
suspension seat reduce operator fatigue. He's happier 
because he drives a faster, snappier, easier riding rig . .- 
gets more work done . . . no end-of-day letdown. 
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The NEW high-speed, rubber-tired Tourna- 


dozer is built for both dozing and pushing . . . ideal 
for stockpiling coal, leveling waste dumps, stripping, 
conveyor and hopper loading, clearing and leveling 
new building sites, building and maintaining roads 

. also for push-loading big scrapers. Travels two 
to three times faster than crawler-tractor. No delay 
in shifting gears with Tournamatic constant-mesh 
transmission. Quick on-the-job or job-to-job moves 
. . . no hauling equipment needed . . . travels on 
pavement, black-top, or cross country. Gets more 
jobs done with fewer men and machines. Wait till 
you see this Tournadozer in action before buying 
new dozer equipment! 


until you’ve seen 


NEW 


Model C 


@ Speeds up to 15 m.p.h., forward and REVERSE 


4-speed selections from 1.91 m.p.h. 


@ Non-stop, instantaneous speed selection 
Constant-mesh Tournamatic transmission. 


@ Easy to operate ... air actuated controls 
Finger-tip steering and blade operation ... 
single pedal for brakes. 


@ Tapered bead tires ... 21.00x25 
Permit lower pressure for operation in sand 
or muck. 


@ Big load capacity ... 11’ 2x43” blade 
Lift 44’, drop, unlimited; cable control; 
fast-acting. 


@ 180 h.p. Diesel ... weight 15 4 tons, 
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STEAM SEPARATOR 


RING BALANCE 
FLOW METER 
(Indicating, Integrating 
& Recording) 


RING BALANCE 
FLOW METER 


(Integrating & Recording ) 


TYPE “F” 
TOTALIZER 
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HAGAN THRUSTORQ 


This partial list, and accompanying photo- 
graphs are published to remind you that 
Hagan service is broader than the auto- 
matic combustion control systems which 
are usually associated with the Hagan 
name. 


Control of combustion rate of boilers 
Constant or graduated draft control 
Constant or graduated pressure control 
Feeder or stoker speed control 

Control of multiple fuel firing 

Fan speed control 

Pump speed control 


Hydraulic coupling control from speed or 


delivery of driven unit 


DIFFERENTIAL 
TRANSFORMER 


TYPE 
MASTER SENDER 


RATIO RELAY 


applications for 


Constant differential pressure control 

(liquids or gases) 

Accurate control of position from remote 
point 

Control of steam, gas, and liquid pressures 


Measurement of steam, gas and liquid 
pressures 


Control of pump discharge pressure and 
flow 


Steam flow control 


Steam pressure reduction and desuper- 
heating control 


Steam temperature control (superheat) 


Removal of oil, moisture and solids from 
exhaust steam 


V PORT 
BUTTERFLY 
VALVE 
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VARIABLE 
RATIO REGULATOR 


Removal of oil and moisture from com- 
pressed air 


Control of separately fired superheaters 
Flow control (liquids and gases) 


Flow measurement of liquids and gases 
with pressure and temperature compen- 
sation 


Gas mixing control 

Fuel-air ratio control 

High temperature regulation 
Remote manual or automatic control 


Recovery of steam from continuous blow- 
down systems 


Program control 


Oil burner control 


HAGAN 
HALL 
BUROMIN 
CALGON 
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MICRO-POSITIONER 


equipment 


RECEIVING 
REGULATOR 


By-pass damper control for air preheaters 


Feed water heater pressure and tempera- 
ture control 


Liquid level control 
Control of multi-speed motor drives 


Safety protection for gas or pulverized coal 
firing 

Steam jet refrigeration control 

Force measurement and control 

Measurement and control of thrust and 


torque 


We will be glad to supply full information 
concerning any of these applications or 
pieces of equipment. 


Hagan Corporation, Hagan Building, Pitts- 
burgh 30, Pa. 


DIAPHRAGM 
REGULATOR 


THERMOSTAT 
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EASURING DEVICES 


void Needless Losses 


Due to Motor Burnouts 


rotect Small Motors 
As Well As Large Ones 


What is the FUSETRON? 


The Fusetron is a DUAL element device — a Fuse to 
which is added a Thermal cutout. 


The result is a fuse with tremendous time-lag and 
much less electrical resistance. 


Fusetrons have the same degree of Underwriters’ 
Laboratory approval for both motor-running and 
circuit protection as the most expensive devices made. 


Made to the same dimensions as ordinary fuses, 
Fusetrons fit all standard fuse holders. 


Obtainable in all sizes from 1/10 to 600 ampere in 


both 250 and 600 volt types. Also in plug types for 125 
volt circuits. 


Their cost is surprisingly low. 


“In May, 1944, our progress in filling a contract for 
white uniforms was being seriously interfered with by 
motor burnouts and fuse blows on our power sewing 
machines. Each of these machines is driven by a half 
h. p. three phase 220 volt 2.3 ampere motor. Ordinary 
one-time fuses were then used. When the correct size 
fuse was used, it frequently blew when operators started 
their machines under load with the clutch out. Single 
phasing frequently resulted and then the motor was 
usually burned out before the fuse could be replaced. 
Our master mechanic was spending so much time re- 
placing fuses that he began to use the maximum size 
he could get in the holder, 30 ampere, which, of course, 
resulted in still more burned out motors. 


“About that time the President and General Man- 
ager of our company, wrote for information on Fuse- 
trons. 214 ampere Fusetrons were recommended. We 
had them installed at once. 


“In July, 1945, our Superintendent reported that 
not one motor had been lost since Fusetrons were 
installed — and that the saving in man hours formerly 
wasted while burned out motors or fuses were replaced 
had helped us to fill our orders on schedule.” 


(A large southern manufacturer—name on request) 
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Fusetrons Prevent Shutdowns-—Save Costs 


The cost of installing Fusetrons is mighty It will pay you to guard against these 


small compared to the losses incurred double losses by installing Fusetrons on 


when a motor burns out. You have not only small motor circuits such as pumps, fans, 


the cost of removing and replacing the blowers, compressors, conveyors, mixers, 


burned-out motor, but the cost of the shut- grinders, stokers, oil burners — and hun- 
dreds of others. 


down as well. 


— 


Simple to Install 


Fusetrons Give Many Other Kinds 


Just install a Fusetron of motor-running protection size anywhere in 
the circuit to handle only the motor current. Then on all normal in- 
stallations, the motor will be protected against burnout due to lack 
of oil, worn bearings, tight belt, overloading — or anything that 
causes a dangerous excess of current through the motor. 


If the motor is on a separate circuit, 


of Protection Heretofore Not 
Available 


Fusetrons do everything fuses do, as is con- 
firmed by Underwriters’ Laboratories Label, 
and in addition... 


by motor starting currents or other harmless 
overloads. ¥* Give Thermal Protection to 
Panelboards and Switches. *¥ Lesser re- 
sistance means cooler operation and pre- 
vents needless blows caused by heating in 
panels and switches. ¥* Permit use of 
larger motor or adding more motors on cir- 
cuit WITHOUT installing larger switch or 


|_| panel. ¥ On new installations, PROPER 
size switches and panels can be used instead 

of OVERSIZE. ¥* Protect small motors 

against burnout simply and inexpensively. 

* Give DOUBLE protection to large mo- 


| f ¥ Entirely wipe out needless blows caused 


a Fusetron of proper size in the switch or panelboard protects the 
motor and the circuit wiring. 


If the motor is on a circuit feeding several motors, 


install a Fusetron of motor-running protection size to protect each tors. ¥ Provide simplest way to stop 
motor. burnouts from single phasing. ¥ Protect 
That’s how simple it is to protect your motors from burnout — and coils, transformers and solenoids against 


yourself from losses due to motor burnout. burnout. 


Get All the Pacts—Get Getter Protection—Seud the Coupon Wow! 


.. University at Jefferson 
St. semann, (Division McGraw Electric Co.) 
Jete facts about BUSS 


Even one lost motor, or one needless shutdown or one destroyed oe oe oe 
poe may cost you far more than replacing every fuse with a \r.. 
USETRON. B 


Don’t risk such losses — protect yourself by changing over the 
fuses in your entire electrical system to FUSETRONS. Please send me oom \ 4 
setrons. 
BUSSMANN MFG. COMPANY | 
University at Jefferson, St. Louis 7, Mo. Name 
(Division McGraw Electric Company) L rine i 


—= 
BUSS FUSETRONS=- 
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ADVANTAGES 


Here’s Why Pneumatic Spreader Stokers 
GET RESULTS... 


carbon is carried over with products of combustion. 


@™  coalevenly over special grate in a shallow layer. Fines burn in suspension. 
yA Shallow fuel bed permits use of low-pressure undergrate air and small 


ness to load fluctuations. 


BALANCED FUEL-AIR RATIO: 
*> Volumeter automatically maintains correct fuel-air ratio essential to 


— 


coal burned. This self-regulating air Volumeter permits the successful 
and efficient burning of low-cost coals. 


ADAPTABILITY: Pneumatic system, using 
pipes, is easily installed in any boiler-room. Coal pick-up unit can be 

4! located anywhere within a radius of 50 feet or more of boiler front, at 
the side, or even behind the boiler; in another room or on a different 
floor level. 


DEPENDABILITY : Easy-to-reach mechanism can be quickly inspected. 
No moving parts are exposed to direct furnace temperatures. 


HEAVY DUTY AUTOMATIC 
COAL STOKERS AND 
INDUSTRIAL BURNERS 


30 


PNEUMATIC COAL FEED: Coal is dried and preheated, then 
7 conveyed pneumatically to the furnace, where it is distributed evenly 
¥ over patented grates. Preheated coal ignites and burns faster when it 
enters the furnace. Fines burn more completely and less unburned 


SHALLOW, UNIFORM FUEL BED: Adjustable nozzle siti 
fan motors. Small amount of fuel in furnace produces greater responsive- 


Iron Fireman’s exclusive Air 


peak efficiency combustion, regardless of fuel bed density or type of 


RESULTS 


No manual coal handling. Reduced 
cinder carryover. Higher combustion 
efficiencies. Extremely responsive to 
load changes. 


Quick pick-up. Steady steam pressure. 
Low fan operating cost. Minimum 
banking loss. Easier fire cleaning. 


Efficient firing cuts coal consumption. 
Use of low-cost coal gives additional 
fuel savings. 


Low labor costs through automatic coal 
handling. No need for costly boiler- 
room alterations or elaborate conveyor 
systems and overhead bunkers. Clear 
boiler fronts and firing aisles. 


Continuous, troublefree operation. 
Freedom from costly shutdowns. Low 
maintenance costs. 


IRON FIREMAN PNEUMATIC SPREADER 
STOKER. Steam size coal is metered from 
hopper or main coal bunker and transferred 
by pneumatic conveyor to furnace. Con- 
veyor nozzle accurately spreads larger 
particles of coal over entire grate in a 
shallow, uniform fuel bed. Preheated fines 
burn in suspension, reducing cinder carry- 
over and greatly improving combustion 
efficiency and responsiveness, as compared 
with stokers which do not preheat coal. 


THE IRON FIREMAN 
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Mr. H. A. Quinn, Man- 

ager, Canton (Ohio) 

Plant, Fame Penn 
Laundries, Inc. 


Iron Fireman Pneumatic 
Spreader stoker fires the 
modern boiler of Can- 
ton (Ohio) Plant, Fame 
Penn Laundries, Inc. 


26'2% Saving in Fuel Costs 


The Canton, Ohio, plant of Fame Penn Laundries, Inc., reported 
the following results 94 months after the installation of an Iron 
Fireman Pneumatic Spreader stoker: 


Coal costs 124% less per ton than grade formerly used. 

Tonnage of coal required has been cut 16%. 

Total saving in fuel costs: 264%. 

Steam capacity has been increased. 

Steam pressure now varies less than 5 pounds throughout the day. 
Fireman now spends only part of his time in the boiler-room. 


Smoke inspector, who had previously threatened action, has never 
called since installation of stoker. 


AN 
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FREE BOOK on Pneumatic 
Spreader Stoker Firing 


Contains full descriptions, capacities, operating data, 
etc., with layouts and photos of 10 actual installa- 
tions. Sent free, on request. Write to Iron Fireman 
Mfg. Co., 3201 W. 106th St., Cleveland 11, Ohio. 


DESIGNED FOR ALL TYPES 
OF POWER, PROCESSING 
HEATING APPLICATIONS 
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Protection against rust trouble is assured because 
SINTURLITE OILS are rust inhibited. They are also 
anti-oxidant and non-foaming...have high sta- 
bility and resistance to formation of deposits. These 
characteristics mean long turbine oil life and con- 
tinuous high efficiency of operation. SINTURLITES 
fully meet requirements of steam turbine manu- 
facturers. Five viscosity ranges are provided to suit 
varying requirements of installations. Engineering 
counsel on application of SINTURLITE OILS to your 
lubrication problems will be promptly furnished. 
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WRITE SINCLAIR REFINING 
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STAY 


INDUSTRIAL OILS 


FOR FULL INFORMATION OR LUBRICATION COUNSEL 


COMPANY, 630 FIFTH AVE., NEW YORK 20, N.Y. 
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A Rg WI N G i Soot-blowing installation at the Ke: ah 
arny Generating Station of Public Service 
Power ond Gas Company of New Jersey. Blowing system is 


A 


500 psi model by Worthington. 


WORTHINGTON COMPRESSORS 
MAKE A CLEAN SWEEP 


Correct boiler cleaning is yours . . . installation operates on an automatic 
at a saving in labor . . . when you put cycle. In the ‘fog bank’’ section, four 
an automatic, compressed-air soot- telescopic, long retracting units blow ONLY COMPRESSED-AIR 
blowing system to work. Compressed air at about 200 psi over the surface of SOOT BLOWING GIVES YOU 
air as a cleaning medium offers savings the tubes, rotating 360 degrees during ALL THESE ADVANTAGES 
in fuel and savings in feed-water make- a projecting and retracting cycle. 
up. In addition, the possibility of tube Short retracting blowers arranged in 
erosion is reduced because condensate groups clean the boiler walls and slop- Pepa ARE 5g ~ane 
is not present in the blowing medium. ing floor. 
SOOT BLOWING AT The booklet, “Worthington Com- 
KEARNY GENERATING STATION pressors for Soot Blowing’ proves 
At the Kearny Generating Station there's more worth in Worthington. Write off 
of the Public Service Electric and Gas for your copy. Worthington Pump and siceiiniibtuenmieah 
Company, N. J., boiler cleaning be- Machinery Corporation, Compressor Divi- ’ 
came increasingly important, due to a sion, Buffalo, New York. 
rise in the ash content of the coal. «7.17 


Soot blowing with steam resulted 
in erosion of the tube surfaces. In 

addition, the replacement of water re- 

moved from the system required chem- 
ical treatment and pre-heating. 


Compressed-air soot blowing over- 
came these disadvantages. The Kearny 


— ARK 
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Make It Simple... 
Feed It Direct 


with 


REDLER CONVEYORS 


* Achieving easier, lower-cost coal 
handling doesn’t necessarily involve 
extensive space or changes. For proof, 


see the S-A system pictured above. 
Coal for this power plant is dis- 
charged straight from hopper cars into 
a storage bin under the railroad tracks 
—is fed directly into the looped boot 
of an inclined REDLER elevator—and 
is then transferred to a horizontal 
REDLER conveyor for distribution to 
stoker hoppers. This installation was 
accomplished without major alterations 
...occupies very little space...is com- 
pletely enclosed to prevent coal dust 
and dirt escaping while coal is in transit. 
Whatever your handling problem, 
let S-A engineers help you plan the 


right system to solve it most efficiently 


Stored coal is reclaimed by an S-A REDLER and economically. 
Loop-Boot Elevator and fed direct to an in- 


clined-horizontal REDLER conveyor which ; 
conveys it direct to bins over boiler stokers. -Ay 


RIDGEWAY AVENUE, AURORA, ILLINOIS ge co. LOS ANGELES, CALIF. © BELLEVILLE, ONT 


BULK MATERIAL are ANDLING EQUIPMENT 
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For an exceptionally wide range of steam require- 
ments — capacities, pressures and temperatures — 
the VU Unit assures overall performance which 
measures up to the best modern standards... as 
proved by records of hundreds of installations. 

One of the principal reasons for the success of the 
VU design, originated by Combustion Engineering 
in 1925, is the principle of symmetry which makes 
every longitudinal section through the unit the 
same as every other. 

Think what this means. Since each longitudinal 
section is identical . . . and the front-to-rear course 
of the gases assures practically constant tempera- 
ture and mass flow at any given line crosswise of 
the unit . . . the performance of each section is 
identical. Therefore identical sections can be com- 
bined to provide the desired capacity at optimum 
overall efficiency. 

Symmetrical design eliminates lazy tubes since 
each longitudinal section has the same furnace 
volume, same evaporative surface, the same 


a 


amount of water, producing the same amount of 
steam. Moreover, the uniform release of steam 
along the entire length of the drum eliminates 
surging water level and periodic carry-over of 
water slugs with the steam. 

These operating advantages, combined with 
features assuring dependable service and low 
maintenance cost, have resulted in the selection of 
VU Units for installations throughout the United 
States and Canada and in many foreign countries. 
Aggregate capacity of these installations is now 
more than 70,000,000 pounds of steam per hour — 
a fact which speaks for itself. 

The three units here illustrated comprise the 
VU family. They provide for capacities from 
15,000 to more than 300,000 lb per hr, for pressures 
up to 1000 psi and for steam temperatures up to 
900 F, or higher. They are adaptable to the use of 
any fuel or method of firing. They represent a 
complete answer to any and every specification of 
steam requirements within their capacity range. 


B-141-A 
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AC TYPES OF BOICERS. FURWACES. PULVERIZED FUEL SYSTEMS AND PATERS_ ECOMOMIRERS. AND MIR HEATERS. 


Type VU Steam Generator 
(for the higher capacity range) 


This unit, the original VU design, may be fired 
by pulverized coal, oil or gas, or any combination 
of these fuels. Available for capacities up to 
300,000, or more, lb of steam per hr, pressures 
up to 1000 psi and steam temperatures up to 900 
F, or higher. Furnace bottom may be as shown or 
may be of hopper type. Economizer or air heater 
surface may be added. 


Type VU Steam Generator 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E 
Spreader Stoker, the furnace proportions and 
arrangement of water wall surfaces may be 
adapted for firing by any type of mechanical 
stoker. Design is also adaptable for firing by oil 
or gas. Economizer or air heater surface may be 
added. Approximate capacity range 25,000 to 
100,000; or more, lb per hr. 
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C-E Package Boiler 
(for the lower capacity range) 


This youngest member of the VU family is de- 
signed for industrial load conditions and par- 
ticularly for plants having small operating and 
maintenance forces. Capacities range from about 
15,000 to 50,000 Ib per hr. Firing may be by 
spreader stoker, single-retort underfeed stoker, 
oil or gas burners. Any of these methods may be 
substituted for any other, should fuel market 
conditions make this desirable. 
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TEXROPE 
Greatest 
Name in 
V-Belt Drives 


NEW MANUAL PRESENTS 


Pre-Engineered 


TEXROPE 
DRIVES! 


vee) 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job, 


Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 


“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 


The ¢ 
resor 
muni 
caref 
plant 
extra 
heati: 
ings 
meas 


variations up 
to 375% at the turn 
of a crank, 


a 
neers have carefully selected each one, using eco- 


nomical stock belts and sheaves, Each selection is 
the one best drive for a given requirement of 
power, speed and dimension. 

For the few cases not covered by Pre-Engineered 
stock drives, the manual provides complete, care- 
fully arranged engineering data to make it easy 
to figure special drives. 

Now Available . . . 144 pages, indexed, size 


specification of the 
right V-belt drive been 
made so simple, so un- 
erring. You turn to a 
page, run down a col- 


ENGINEERING 
Finest V-Belt engi- 
neering talent in 
world—at your call. 


umn, and there, in one 
place is the drive you need ...number of grooves, 
diameters of sheaves, size of belt. No turning 
from table to table, no figuring. 

These Pre-Engineered stock Texrope drives 
cover 90% of all requirements. Texrope engi- 
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Texrope, Super-7, Texsteel, Texdrive, Magic-Grip and Vari-Pitch are Allis-Chalmers Trademarks 


81, by 11 inches. The most complete V-belt drive 
manual ever published. A book that only Allis- 
Chalmers can give you. Copies have been sent to 
many Texrope dealers and users. If you have 
not received one, write for Texbook No. 20P40. 
ALLIS-CHALMERS, MILWAUKEE 1, WIs. 
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TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


to Industry 
THAT MADE 


Great. 


Selects Most Economical — 
| Drive for Any Installation 
y 
EVER BEFORE has 
ay OF SERVICE Pie 
| Ea 
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The City of Detroit Lakes, a bustling Minnesota 
resort center, has long taken pride in its 
municipally owned power plant. Through 
careful planning and good management, the 
plant has prospered .. . and the utilization of 
extracted steam from the generator units for 
heating the business district and public build- 
ings is an advantage in Northern Minnesota 
measured beyond dollars and cents! 


SE 


Foundations and turbine 


Engineers & Constructors, Philadelphia). 


room, Vienna Generating Station of 
Easter» Shore Public Serv ce Cobany of Maryland (United 


2000 kw Worthington Turbo-Generator—installed in 1937 at 
Detroit Lakes, Minnesota, power station. 


4000 kw More For Detroit Lakes 


Detroit Lakes’ order for a Worthington 4000 
kw automatic bleeder turbine will bring to 
7000 kw its total of Worthington installed 
turbine power. The first Worthington turbine. 
a 1000 kw unit, was installed in 1933; the 
second, a 2000 kw unit, in 1937. 

The units have been inspected every two 
years and have been reliable and economical 
in operation. 


Del-Mar-Va's Vienna Station Expands by Six Million 


To provide more electrical energy 
to the Del-Mar-Va Peninsula, = 
Eastern Shore Public Service Com- 
pany, a subsidiary of the Delaware 
Power and Light Company, is now 
undertaking a $6,000,000 expan- 
sion of its station in Vienna, Mary- 
land. 

Worthington was recently 
awarded the contract for the con- 
densing unit to serve the latest 
15,000 kw Turbo-Generator: a 
14,000 sq-ft two-pass condenser 
with auxiliary equipment. 

Four units are now in operation 
in this station—two 6,000 kw and 
two 7,500 kw. One 15,000 kw 
unit is being installed by the United 
Engineers and Constructors and a 
i similar unit is on order. The two 
6,000 kw generators operate at 
300 psi, 675F, TT; the 7,500 kw 
and 15,000 kw units operate at 
650 psi, 825F, TT. 


* 
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_-REPRESENTAT 
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YORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, N.J = 


Worthington 750 hp Type EE-G Diesel Engine at Lenox Hill Hospital. 


Worthington Diesel at Lenox Hill Hospital 


A 750 hp Type EE-6 Worthington 
Diesel engine installed inthe power 
mm of Lenox Hill Hospital in 

ew York City has helped to pro- 
duce substantial savings in the cost 
of producing power during each 
operating month as compared with 
the previous steam engine installa- 
tion. 

Prior to the installation of the 
Diesel generating unit, power was 
furnished for 20 hours per day bya 
400 kw steam engine generator 


Installation of Model C Worthing- 
ton Allspeed Selectors, at The Floyd 
A. Holes Co. plant in Bedford, 
Ohio, finally brought a well-de- 
served lay-off toa Model A Allspeed 
Selector — during the early 
part of the war. 

It was originally put to work on 
a laminating machine making 
Grade C Type I ordnance wrap. 
The machine was then equipped 
with a % hp motor. Fora long time, 


unit, and during the balance of the 
day small steam engine generating 
units of 75 and 125 kw carried the 
load. With this arrangement, op- 
portunity for adequate maintenance 
of the large engine unit was ex- 
tremely limited. Then, too, during 
the warm weather months when 
demand for exhaust steam was at a 
minimum, a large amount of steam 
was wasted. 

The new Diesel unit is the per- 
fect answer to both these problems, 


Million Dollar Baby 


the equipment was operated as hard 
as possible—from high speed to low 
speed about every 114 minutes for 
24 hours a day, seven days a week. 
Then a 1 hp motor was installed 
—and later, a 2 hp motor. Finally, 
the drive—not intended for such 
heavy service—began to falter and 
was replaced with the larger 
Selector. 
Mr. F. A. Holes reports: 
“That little drive produced over a 


being available at any time as 
standby for the large steam unit 
and eliminating the waste of ex- 
haust steam during the warm 
months when it runs continuously. 
The Diesel is a 6 cylinder, four 
cycle engine having 16 in. bore 
and 20 in. stroke. The starting air 
is supplied at 250 psi by a Worth- 
ington two-stage compressor. 
— water, raw water and waste 
eat boiler feed pumps were all 
supplied by Worthington. 


million dollars worth of Grade C 
bay I before we finally removed 
it from that operation. Since that 
time, we have placed it on several 
smaller operations, and we want 
you to know that it is still working 
perfectly today whenever we have 
occasion to use it. We believe that 
this is indeed a complimentary 
record for this piece of equipment 
and felt that you would like to 
know about it.” 
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Worthington Pump and Machinery Corporation 
Harrison, N. J. 


Si, 


Universal Test Stand for Worthington Multi-V-Drives 


Typical set-up of fixtures for compara- 
tive testing of Vee Belts to determine 
flex life and endurance under various 
speeds and loads. Photos taken in 
Worthington’s Multi-V-Drive Research 
and Development Engineering Dept. 


This fixture tests various kinds of steel 
and heat treatment on QD sheave hub 
pull-up bolts for wrench torque, elonga- 
tion, elastic limit, ultimate strength and 
distortion in the thread lead relative 
to pulling power of bolt. 


we Static torque testing apparatus with rat- 
ing up to 200,000 inch pounds torque 
determines cone grip capacity of QD 
sheaves and hubs. It permits mechanical 
or electric detection of cone slip in mi- 


nute proportions. 


’ H in 30-gallon drums. Unloading basement of the bottling plant, and 
It S$ a Long Drink from these drums from freight cars at within two hours, the water has all 
the Chicago end took four men __ been transferred to stainless steel 


Arkansas to Chicago about five hours per freight car storage tanks on the fourth floor 


load of 5500 gallons. of the building. Labor cost involved 
Mountain Valley Water Company Last May two 8000-gallon tank __ is just for starting and stopping 
supplies bottled water to thirsty cars were leased. When the water the pump motor. 
Chicagoans, all the way from Hot arrives in Chicago, the tank is The pump is 3 hp, 3600 rpm, 


Springs, Arkansas. Until this past hooked up with a Worthington with a 3-phase, 220/440 volt drip- 
summer,thewaterhadbeenshipped Monobloc Centrifugal pumpinthe proof motor. 
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our steam 


Meeting 


METHOD of superheat control which 
successfully overcomes the disadvan- 
tages of methods such as damper by-pass, 
“desuperheating” by spraying water into 
steam, and others, has been developed and 
applied to Foster Wheeler steam generators. 
The Foster Wheeler method operates by 
reducing the latent heat of the steam in the 
superheater inlet header. It differs from con- 
ventional desuperheating because no water 
is added to superheated steam. Simply, 
superheating becomes a controlled operation 
from inlet to outlet. 


Boiler feedwater is diverted around the 
economizer and passed through tube bundles 
located in the superheater inlet header. This 
relatively cool feedwater condenses some of 
the entering cleaned and dried steam. The 
amount of moisture entering the superheater 
is regulated to provide positive and accurate 
control of final temperature. In addition to 
the wide range control possible when this 
device is used, superheated steam is not con- 
taminated by water, and excessive metal 
stresses are avoided. 


A reprint of an article describing in detail a specific application of Foster Wheeler 
condenser-type superheat control is available. Ask for B-46-20. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, 


NEW YORK 6, 


NEW YORK 


| 
| 
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This enlarged section through the superheater inlet header shows the 
arrangement of condenser-type control.of final steam temperature. 
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PUT IN THIS MODERN SYSTEM=— 


HAYS Automatic COMBUSTION CONTROL 


Accurate, SIMPLE, DEPENDABLE, 
Hays centralized automatic combustion con- 
trol is the truly modern method. 

It is wholly electrical. Every combustion 
variable is measured accurately and cor- 
rected instantly. Sensitive contacts are oper- 
ated by enclosed mercury switches—no pos- 
sibility of moisture or dust; no sticking, chat- 
tering or excessive wear. Adjustments are 


GAS ANALYZERS - 
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made direct—no dependence on air press. 
ures, oil pressures and intricate valve systems 
required in non-electrical designs. It is easy 
to install, easy to operate, easy to maintain. 

For full details write for Bulletin 46-605— 
contains schematic drawings of 14 typical 
installations. 

THE HAYS CORPORATION 
Michigan City, Indiana 


These six potent features tell a quick 
convincing story of Hays advantages: 


All Electric operation. 


Simple, positive, modern. 


Easy for operators to understand, operate, 
maintain. 


For all sizes of steam generating systems 
burning any kind of fuel. 


A thoroughly engineered installation by a 
Hays representative . .. Hays engineer 
representatives in all principal cities. 


Every variable is accurately measured 
and proper corrections made instantly — 
electrically. 


ou ™ 


View is of panel from the rear with access 
doors open to show the workmanlike gee | 
and the accessibility of all instruments an 
controllers. This type of fine workmanship 
is standard with Hays. 
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Fig. 1793—Large 125-pound Iron Body Bronze 
Mounted Gate Valve. Made in sizes 2” to 30’, 
incl. Has outside screw rising stem, bolted 
flanged yoke and taper wedge solid disc. 


Fig. 1503 W. E.—Ciass 150 - pound 
Cast Steel Gate Valve with welding 
ends, outside screw rising stem, bolted 
flanged yoke and taper wedge solid disc. 


Fig. 559—125-pound Iron Body Bronze 
Mounted Swing Check Valve. Flanged 
ends, bolted flanged cap and regrind- 
able, renewable bronze seat and disc. 


Fig. T708—200-pound Bronze Globe Valve 
with screwed ends, union bonnet, renewable, 
specially heat treated stainless steel seat 
and regrindable, renewable, wear-resisting 
‘‘Powellium” nickel-bronze disc. 
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answer is_ 


POWELL 


Through the years of amazing growth and diversifica- 
tion of industry, problems in flow control have become 
increasingly numerous and more complex. 


But in more than a century of specializing in making 
valves—and valves only—Powell has never failed to 
solve a problem as it has arisen. 


Keeping pace with every new requirement in the power 
field, Powell has developed a complete line of Bronze 
and Iron Valves of all necessary types, designs and 
pressures and an equally complete line of Cast Steel 
Valves—Gates, Globes, Angles, Checks and Non-re- 
turns—in pressure classes from 150 to 2500 pounds. 


Fig. 6061 W. E.—Class 600-pound Cast Steel 
Swing Check Valve with welding ends and bolted 
cap. Disc has ample lift to permit full straight- 
way unobstructed flow through the valve body. 


Fig. 375—200-pound Bronze Gate Valve 
with screwed ends, inside screw rising 
stem, union bonnet and renewable, wear- 
resisting ‘‘Powellium” nickel-bronze disc. 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


The Wm. Powell Co., Cincinnati 22, Ohio 


Fig. 3031 W. E.—Class 300-pound Cast Steel 
Globe Valve with welding ends, outside screw 
rising stem and bolted flanged yoke, 
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MODERN DESIGN AND EFFICIENCY 
GO HAND In HAND WITH WICKES QUALITY 


EAST LANSING, MICHIGAN 


This modern steam generation plant pictured below houses the eleventh Wickes Boiler 


installed at Michigan State College with space provided for the 12th unit. 
Working to the specifications of Claud R. Erickson, consulting 
engineer of Lansing, Michigan, Wickes designed a 3-drum boiler that makes 
this installation the most modern, efficient generation plant to be found at any 
educational institution in the country. Boiler specifications: capacity, 125,000 
Ib. per hr.; design pressure, 350 psi; total steam temperature, 550°F 


Wickes has the engineers, the manufacturing facilities, and the skilled 
workmen to fill your requirements for bojlers of any type up to 250,000 lb. steam 
per hour and 850 psi. Your inquiries will receive prompt attention. 


RECOGNIZED QUALITY SINCE 185 4 
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DIVISION OF THE 
WICKES CORPORATION 


SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Charlotte, N.C. Chicago * Cincinnati * Denver * Detroit 
Houston, Texas * Indianapolis * Kansas City * Los Angeles * Milwaukee * New York City 
Peoria, Illinois * Pittsburgh * Saginaw * San Francisco * San Jose, Calif * Seattle © St Louis 
Tulsa, Okla. © Mexico City 
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Open-Type? This general-purpose squirrel- 
cage motor meets about 9 out of every 10 
application requirements; so chances are it’s 
the design you'll select. Allis-Chalmers builds 
generously proportioned, rugged open-type 
squirrel-cage motors in 1 hp to 
the largest practical requirement. 


Totally-Enclosed? Explosion-Proof? Complete- 
ly weather-proof and fan-cooled, these motors 
are built to beat abrasive dust, dirt and cor- 
rosive fumes, or moisture conditions that 
cause windings in ordinary motors to de- 
teriorate. Explosion- proof type for oil re- 
fineries, paint, varnish or lacquer plants, etc. ; 
Underwriters approved; reduce hazards in 
explosive or dust atmospheres. Either type 
built from 1 hp and up. 


Splash-Proof? Where operating conditions 
are conducive to entrance of particles or 
liquids into ordinary motors from either to} 

or sides, Allis-Chalmers s plash-proof squirrel- 
cage motors may be your best buy. They're 
designed to exciude top or side directed par- 
ticles and liquids. Sizes 1 hp to the largest. 


Vertical? or Flange-Type? Either can solve 
a space problem. Vertical motors (sizes 1 
hp to largest) for vertical drives. Flange- 
mounted tor side or angle drives. In both 
types bearings and closures are designed to 
agp ease escapement. Mounting flange 
or attaching to your base can be provided. 


Are Motor Decisions More Important Today? 


OU BET THEY ARE! One obvious 
reason is the need for keeping costs 
down, Another is that in the rush to fill 
demand much equipment is being mis- 
applied; making it harder to maintain 
profits not alone today, but tomorrow, 
the next day and the next year —as long 
as misapplication continues ! 
That’s why it’s important to take a 
ood look at motors — their character- 
istics — your equipment — power source 
and surroundings — — you buy and 
yale If you’re in doubt, don’t take 
chances — call a motor expert! ALLIs- 


CHALMERS, MILWAUKEE 1, WIs, A 2327 


One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 
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You don’t have to baby the new Moore fans 
and blowers. Rugged and corrosion-resistant, you can 
install them and forget them. Read why! 


The Moore Company of Kansas City, Mo., realized that 
pressure fan users were getting fed up with breakdowns and 
time-consuming servicing of their air-moving equipment. 

So, this company decided to design a blower .. . from start 
to finish ... that would give extra-long life and trouble-free 
performance. 

In the hub of their new unit, they built a heavy-duty, 
direct-drive motor. This has only one moving part... the 
rotor to which the fan is attached. 


The entire motor assembly is isolated by soft synthetic 
rubber mounts. Bearings are permanently lubricated and 
sealed. 

But, that’s not all. Moore engineers also realized that cor- 
rosion figured heavily in fan failures. Blades, guide vanes, 
hubs, and rims must withstand damp or steamy atmospheres, 
smoke, coal dust ...or even acid fumes. 

The one metal Moore found to lick all these conditions 
was the INCO Nickel Alloy... MONEL*. 


In addition to its corrosion resistance, Monel also fights 
abrasion. And, it’s as strong as structural steel. Thus, the 


The International Nickel Company, Inc. 


67 WALL STREET 
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Moore direct-drive ventilatin, ng fans and pressure blowers are available from 
36” to 96” in diameter, with capacities up to 125,000 cu. ft. per minute. 
Other Moore fans range up to 24 ft. in diameter, capacities of more than 
1,000,000 C.F.M. Made of tough, corrosion-resistant Monel, they are used 
today by power stations, foundries, oil refineries, textile mills, and many 
other industrial plants. For detailed information, address The Moore 
Company, 544 Westport Road, Kansas City 2, Missouri. 


curved and formed fan sections are thinner and far lighter 
than cast parts... without sacrificing strength. 


* 


The above is another example of how strong, long-lasting 
INcOo Nickel Alloys are serving modern power plants. Other 
applications include preheater tubing, valves, pump parts,. 
fittings, and gaskets. 


If you are looking for one metal to solve a tough combina- 
tion of problems, find out more about the family of INco 
Nickel Alloys. Full technical information and assistance 


are yours for the asking. "Reg. U. S. Pat. Off. 


EMBLEM , OF SERVICE 


NEW YORK 5, N. Y. 
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PRECISION CASTINGS 


1. Quality Alloys having an unusual combination 
of properties can be readily precision-cast. 
Parts cast from Haynes Sre.uite alloy, 
Hastettoy alloy, and various stainless 
steels are now available. 


2. Small or Mass-Production Quantities of shapes 
difficult to obtain by other methods of 
manufacture at reasonable prices can be 
produced by precision casting. 


3. Improved Designs result because parts can be 
engineered for performance rather than 
convenience of fabrication. 


4. Interchangeability of Parts is assured, because 
Haynes precision castings are uniform in 
quality, size, contour, and finish. 


5. Intricate Shapes, contours, and thin edges are 
consistently reproduced. Internal and ex- 
ternal threads, shoulders, and cored holes 
can be produced. 


6. improved Metallurgical Properties and sound, 
dense castings mean long life of stressed 
parts operating at high temperatures. 


7. Smoother, Cleaner Surfaces than those generally 
obtained by conventional casting methods 
are possible. 


For more complete information, write for 
the booklet, ‘‘Haynes Precision Castings.”’ 


Haynes Stellite Company | 
Unit of Union Carbide and Carbon Corporation 
UCC) 

General Offices and Works, Kokomo, Indiana 


Chicago—Cleveland—Detroit—Houston—Los 
Angeles—New York—San Francisco—Tulsa 


The registered trade-marks “Haynes,” “Haynes Stellite,” and 
“Hastelloy” distinguish products af Haynes Stellite Company. 


Many difficult problems design 
and fabrication have been solved 


HAYNES 


TRADE-MARK 


Here Are Some Samples of Haynes Precision 
Castings in Use Today. 


HAYNE 
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5 (Left) phos- 
phate tank 
with motor 

driven agi- 
tator for 
mixing 
supple- 
mental 


phosphate 
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Union Bonnet 


Fig. 2228 Screw Ends 
Fig. 2229 Flange Ends 
Double Wedge Disc 
Rising Stem 


A new high point in low-cost valve service is yours in LUNKENHEIMER's 
new Figure 2228, 200 lb. Bronze Union Bonnet Gate Valve and companion 
valves. Combining traditional LUNKENHEIMER superiority in design, ma- 
terials and workmanship, these valves have every feature you want for better 


service, longer life and lower overall cost. 
ESTABLISHED 1862 


THE LUNKENHEIMERC2. 


— “QUALITY ’ = 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT. 318-322 HUDSON ST.. NEW YORK 13, N. Y. 


is your Lunkenheimer Distributor, with 
a stock planned to meet your require- 
ments. His service is maintained for your 
convenience. Use it whenever you need 
valves, maintenance parts or advice on 

Union Bonnet valve problems. The friendly assistance 
Fig. 2230 Screw Ends you get matches the better service given 


Fig. 2231 Flange End. Fiz. 2232 Screw End: 
Wedge Dise Fig. 2233 Ends by LUNKENHEIMER VALVES. 
Non-Rising Stem Wedge Disc 


Rising Stem 


BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES er 


DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 


POWER © January 1948 


= 
| 


NOTE THESE FEATURES 


Malleable Iron Handwheel—Non-heat, easy, com- 
fortable grip. 


Rising Stem—Made of a distinctive silicon bronze 
alloy, developed and patented by Lunkenheimer. Re- 
markably wear-resistant, eliminates stem-thread fail- 
ures. Exceptionally heavy stem head. 


Hexagon Head Gland—Permits use of a wrench to 
loosen gland. Facilitates repacking. 


Stuffing Box—Large and deep. Long thread provides 


solid engagement with packing nut to form a tight - 


joint when fully packed. 


Repacking Seats—Repackable under pressure when 
wide open. Repacking seats above stem thread, per- 
fectly machined. 


Bonnet—Union bonnet 2 in. and smaller; bolted bon- 


net 2!/5 in. and 3 in. Both provide a strong, tight joint; 
easily disassembled. 


Body—Made of high grade bronze which meets the 
A.S.T.M. Specification B-61. Heavy, rugged propor- 
tions and straight through full flow areas. 


Double-Wedge Disc—Nickel alloy, ball and socket 
bearing; no internal wedge or pin. Discs readily adjust 
themselves to taper seats, insuring a tight valve. 


Stay-On Dises—Will not drop off stem when assem- 
bling valve. Bevelled disc wing guides and body chan- 
nels make assembly easy. 


VALVES 
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ATERS from different sources may be identical 

or radically different in appearance—but you 
can’t tell by looking at them which source to choose 
for your plant. 

Even the most thorough chemical analysis seldom 
provides more than a starting point for the study on 
which a decision must be based. 

Along the Gulf Coast, for example, there is an area 
where river water contains much suspended matter 
and is otherwise contaminated, while well water is 
clear and of excellent quality. The well water is ob- 
viously preferable—but industries take a chance in 
using it, for salt water underlies the fresh water table, 
and any large use of fresh water may cut down the 
pressure, let the salt water in, and spoil the whole 
supply. 


To plants near the sea coast, salt water is often a 
serious problem, even when they get their water sup- 
ply from rivers. Tidal flow may cause brakish water 
many miles from the river’s mouth, particularly in 
periods of dry weather. The Delaware River offers a 
marked example of this tendency. A Canadian plant 
has even gone to the length of damming a river below 
the raw water intake in order to keep sea water out. 

Variability of water sources is always a problem. 
One Louisiana plant, for example, had a choice be- 
tween river water which was right “at the door,” 
and water from an artificial lake nearly two miles 
away. Comparison of water samples showed that 
both waters would re- 


quire coagulation, filter- Deep wel/~~@ 
ing, and softening. The fF | | 
lake water was better in |... 
quality, but there was the 
cost of a two-mile pipe | | | 
line to be considered. it! 
two waters taken at vari- {| ily 


ous times ofthe year were -—— ——— 
studied, the decision was 


INIA S 


easy. At high water, the 


CALGON 
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river became extremely muddy; at low water, organ- 
ic contamination was great and there was even con- 
tamination by salt from wells drilled for oil at vari- 
ous points along the river. The lake water, however, 
was very even in quality, virtually the only change 
being a somewhat greater amount of suspended solids 
after heavy rains. 

Contamination by industrial wastes from other 
plants may also be a serious problem, and this, too, 
may become more serious when water flow is low. 
In some instances, both the cost of treating contami- 
nated waters and the cost of using alternative sources 
have been so high as to force a change in the choice 
of plant site. 


for your plant? 


MALL LABORATORUES, WNC, 


(A Subsidiary of Hagan Corporation) 


These are only a tew ot the problems that may 
arise in selecting a water source. Water quality can- 
not be neglected—water quality at all times, under all 
conditions and, as far as it can be foreseen, for the life 
of your plant. 

In the matter of water sources, as in all other in- 
dustrial water problems, Hall Laboratories is pre- 


pared to recommend procedures which, taking all 
factors into account, represent the most economic 
and efficient solution in your specific situation. 

For full information concerning Hall service, 
write to Hall Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pennsylvania. 


CONSULTANTS ON © 
WATER TREATMENT 
po Ss STEM OF BOILER WATER CONDITIONIN 
- INDUSTRIAL WASTE RECOVERY AND DISPOSAL | 
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record? 


This relatively small 
boiler feed pump, 
delivering 250 gpm 
against 513 psi, re- 
quired no replace- 
ment parts or re- 
conditioning after 
45,000 hours of ser- 


vice. 


THE EXCELLENCE OF DE LAVAL design and construction is 
demonstrated by the performance of a De Laval boiler feed pump 
recently inspected after 45,000 hours of service in the municipal 
power plant of the City of Wyandotte, Michigan. 


The following paragraph is quoted from the inspector's report: 


“All machined surfaces of the case are in original condition. Diaphragms 
and balance arrangement fit neatly in all bores. Horizontal joint has no 
indication of leakage. Faces of rotating and stationary balance plates 
are in good condition; wear is approximately .005”. Shaft sleeves are 
highly polished but are not worn or grooved. There is no leakage between 
shaft sleeve spacers and wheels. The shaft has no indication of contact 
with water. Wheel wearing rings show no indication of wear. No new 
parts were used in reassembling.” 


Seattle Toronto Tulsa Vancouver Washington, D. C. Winnipeg 


DE LAVAL STEAM TURBINE COMPANY «+ TRENTON 2, N. J. 


TURBINES = HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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Up to 134% more starting torque per pound 
of motor... with as much as 116% more maxi- 
mum torque per pound! As much as one third 
smaller...yet stronger mechanically AND 
electrically than any previous Westinghouse 
induction motor! 

That's the achievement represented in the 
Westinghouse Life-Line—the biggest single ad- 
vance in fundamental motor design in 58 years. 

It wraps up in one solid steel-encased package, 
user preferences formerly obtainable only as 


Westin 


PLANTS IN 25 CITIES... 


custom-built features, if at all. 

It makes available to industry, in a standard 
line of motors, improvements perfected for 
special wartime requirements. 

Life-Line Motors are now in production at the 
new Buffalo Westinghouse Motor Plant, in 
frame sizes representing the popular demand of 
induction motor ratings. Check your nearest 
Westinghouse office for availability, or write 
Westinghouse Electric Corporation, P. O. Box 
2025, Buffalo 5, N. Y. J-21408 


OFFICES EVERYWHERE 
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ALL-STEEL PROTECTION 


All frames, feet and brackets 
are HEAVY STEEL. Statorsare 
far stronger... new core lock- 
ing device eliminates rivets. 


LESS SPACE PER HP 


| Life-Line Motors occupy less 


space per hp than any other 
standard motor... are easier 
to build into machines and 
install in cramped quarters. 


NO LUBRICATION FOR 5 YEARS 
No greasing is needed for AT 
LEAST FIVE YEARS. Bear- 
ings are pre-lubricated...seal- 
ed against dirt and moisture. 


IMPROVED WINDINGS 
New insulating materials... 
coil winding techniques 
stator slot designs... give 
new record-setting protection 
against electrical failures. 


NEW QUIET SMOOTHNESS 
Life-Lines cut vibration and 
noise to new low limits for 
standard motors... satisfy 
many “special motor” needs. 


NEW SLEEK LINES 
The Life-Line has sleek lines 
...asmooth finish... discour- 
ages dust and dirt accumula- 
tions... harmonizes with mo- 
dern machine and tool design. 
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Here’s why one engineer specified 


"BYERS WROUGHT (RON PIPE “for replacements 


In the course of a plant overhaul, a 
Pennsylvania engineer tore down 
an old ammonia condenser, in- 
stalled just after the turn of the 
century. 

The pipe was encrusted with 
sediment on the outside and to the 
casual glance seemed to be reach- 
ing the “end of its string.’’ But 
careful inspection and testing told 
a different story . . . as the illustra- 
tions show. 

Theoutsideafter cleaningshowed 
a characteristic roughened surface, 
but was completely free of any 
deep local pits. Threads were still 
sharp and clean. A specimen was 
split in two and the inside was 
quite smooth. After cleaning it was 
very clear that almost no corrosion 
had occurred and the interior was 
in splendid condition. 

It is probably unnecessary to 
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say that the replacement piping 
selected by the engineer was Byers 
Wrought Iron. 

This is only one of many in- 
stances where wrought iron has 
convincingly proven its durability 
by decades of trouble-free service. 
The unique nature of wrought iron 
makes it unusually resistive to cor- 
rosion. Tiny fibers of glass-like sili- 
cate slag, threaded through the 
body of high-purity iron, halt and 
“detour” attack, thus discouraging 
local pitting. The fibers also anchor 


the initial protective scale, which 
shields the underlying metal. 

If you are concerned with the 
selection of material for condensers 
or other heat exchangers, ask for 
our bulletin, “Wrought Iron for 
Refrigeration and Air Conditioning 
Systems.” 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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EDITOR 


PHILIP W SWAIN, 


Once in a while it is necessary for men and nations to 
stand aside from the daily turmoil and look critically 
at the standards by which they live. In his address 
before the third session of the Herald-Tribune Forum, 
David Lilienthal, chairman of the U. S. Atomic 
Energy Commission, has done just this for the United 
‘States. We are proud to reprint, for power men, his 
glowing testament to our American faith. 


ENERALLY SPEAKING, it’s not a good idea for an 
G individual to think too much about himself. 
He can become so occupied with how his digestion 
is getting along that just fussing about it will get 
it out of fix. Perfectly healthy people can give them- 
selves the jitters by paying too much attention to 
their nerves and their mental processes. The advice 
“Let your mind alone” has a lot to be said for it. 

I have a feeling that much the same thing applies 
to nations, and particularly to a nation as healthy 
and high-spirited as the United States of America. 
But a certain amount of national self-examination is 
inescapable, and indeed, at this juncture in world 
events it is not only inevitable but wholesome. The 
eyes of the world’s people are upon us these days. 
Everything we do (and a good many things we don’t 
do) and much of what we say, in this wonderfully 
talkative and uninhibited land of ours, occupy the 
attention of hundreds of millions of people in Eng- 
land, in France and the Lowlands, in Italy and the 
Balkans, in Latin America, in the vast reaches of 
Soviet Russia. So that even though we might prefer 
not to talk about our own health, about what it is 
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THE STRENGTH OF AMERICA 


1948 @ ESTABLISHED IN 1882 


that makes us so fit, or about that occasional head- 
ache, the times just won't permit. 


U. S. IN THE SPOTLIGHT 


Each day all over the world, we, the people of the 
United States, are given a physical and mental 
appraisal by the people of other lands. Some of this 
“going over” is so palpably false, so coarse and 
downright mean that it shocks most of us; for very 
few of us are given to such extremely bad manners 
when we talk about other peoples. 

But whether the looking over we are getting around 
the world is sincere and temperate—as it often is— 
or deliberately false, and incredibly mean—as much 
of it is—the justification for this constant appraisal 
of America is clear enough. For we no longer say, 
“Our way is good enough for us; please go away 
and don’t bother us with your problems.” Upon a 
world-wide stage we stand today as the exemplars 
and the active protagonists of certain heroic prin- 
ciples of human life, about which we feel so deeply 
that we are prepared to stake everything upon keep- 
ing them alive and flourishing. We assert that the 
principles by which we live are basically opposed to 
and demonstrably superior to those modern versions 
of tyranny over men that first enslaved and then 
destroyed the German and the Japanese people and 
that now threaten the peoples of all Europe and of 
Asia. 

If I understood the essence of our evolving foreign 
policy, it is based largely upon what we believe to 
be the peculiar merits and the superior qualities of 
our domestic policy, that is, our way of living together 
here at home. The anxious peoples of the world are 
bedeviled and often confused by many voices in their 
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LILIENTHAL—Maker of Atomic Policy 


DAVID LILIENTHAL holds one of the world’s big jobs. 
As chairman of the U. S. Atomic Energy Commission he 
guides nuclear research and development in the nation 
where greatest strides have been made. With his four 
associates he directs an atomic empire—Oak Ridge, Han- 
ford, Los Alamos, the new national laboratories such as 
Argonne and Brookhaven, and the many smaller projects 
in industry and educational centers. It is an empire with 
a budget of a million dollars a day. 

He comes to the task with a record of action and a 
philosophy that have earned the respect and confidence 
of his fellow Americans. As policy chief of TVA at its 
inception in 1933, he was prime target for criticism of 
the venture. In 13 years with TVA, he survived congres- 
sional investigation and bitter opposition to make the 
Authority best known of New Deal inventions. In so 
doing he won the personal admiration of many deter- 
minedly opposed to TVA. 

With Acting Secretary of State Dean Acheson he wrote 
the report that made U. S. policy on atomic energy. He 
stands for international control of all the crucial phases 
of atomic energy. Until such control is realized, he wants 
America to lead in nuclear research. He knows that this 
means making more atomic bombs and accepts the impli- 
cations. Keenly aware of the profound significance of 
nuclear research to world peace and the future well-being 
of the world’s peoples, he is yet sufficiently realistic to 
know that the road is long and strewn with many 


obstacles and pitfalls. 


own lands, telling them just what 
America is like, what our motives are. 
The confusion abroad is natural enough. 
But we should take care that we our- 
selves do not get confused about the 
sources of our strength, about what it 
is that makes America strong and that 
will keep her strong. 

What is this source and this founda- 
tion of our American strength? The 
answer most commonly heard is: Our 
economic system. This “system” is 
variously referred to as the capitalist 
system, or democratic capitalism, or 
the system of free enterprise, or some 
similar expression. 


THE BASIS OF STRENGTH 


The central role of free, competitive, 
private enterprise can hardly be ex- 
aggerated. But neither this nor any 
other answer in economic terms can 
explain our basic vitality. 

The basic source of the strength of 
American civilization does not lie in 
an “economic system.” The well-springs 
of our vitality are not economic. They 
go deeper still; they are ethical and 
spiritual. Our society in America is 
founded not upon the cold and blood- 
less “economic man” of the Marxist, 
but upon a faith in man as an end in 
himself. We believe in man. We be- 
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lieve in men not merely as production 
units, but as the children of God. We 
believe that the purpose of our society 
is not primarily to assure the “safety 
of the state,” but to safeguard human 
dignity and the freedom of the indi- 
vidual. We are a people who have 
built upon a faith in the spirit of man, 
who conceive that the development and 
happiness of the individual is the pur- 
pose and goal of American life. I judge 
that we are not ready to “trade in” 
this luminous concept of a people’s pur- 
pose for the notion that the America of 
the Bill of Rights, of Walt Whitman 
and Justice Holmes and Abraham Lin- 
coln, is simply a highly productive eco- 
nomic system. 

What we have, actually, is not a sys- 
tem at all, but almost its opposite, that 
is, a society of the greatest imaginable 
diversity, and flexibility, taking things 
as they come. deciding how to handle 
situations by the facts of each situation 
itself—“doing what comes naturally.” 


“SYSTEM” !S THE RESULT 


What I have said may start an argu- 
ment, but it will not be merely an 
argument over the meaning of words. 
I speak of the substance of things. I 
am asserting that the vitality of our 
distinctive institutions of production and 


distribution of goods ultimately de- 
pends not upon rigid and fixed eco- 
nomic principles but upon ethical and 
moral assumptions and purposes; that 
our unparalleled productivity and 
standard of living are not the conse- 
quence of an economic system, but 
rather the other way around; that our 
economic success and our flourishing 
economic institutions are the conse- 
quence of our ethical and moral stand- 
ards and precepts, of our democratic 
faith in man. 

We have ethical guide lines in this 
country. We have developed rather 
highly a sense of what is right and what 
is wrong, of what is fair and decent, 
and what is just crude use of arbitrary 
power. A cynical labor leader or busi- 
ness giant, a cynical politician or 
public official—those who conceive of 
American society as nothing more than 
a jungle in which the most ruthless 
prevails—we may not catch onto such 
men right away. We can be fooled 
for a time by a mask of pretense. 
Sometimes we are slow to repudiate cyn- 
ical disregard of our democratic faith 
—but that faith is always there, the 
foundation of our buying and selling, 
our hiring and firing, our political and 
financial institutions. No factory can 
be operated, not a carload of wheat 
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AMERICA’S STRENGTH—THE ESSENCE 


“Upon a world-wide stage we stand today as the exemplars and 
the active protagonists of certain heroic principles of human life, 
about which we feel so deeply that we are prepared to stake every- 
thing upon keeping them alive and flourishing. 

“What is this source and this foundation of our American 
strength? The central role of free, competitive, private enterprise 
ean hardly be exaggerated. But neither this nor any other answer 
in economic terms can explain our basic vitality. The well springs 
. » - go deeper still; they are ethical and spiritual. 

“We believe in man. We believe in men not merely as production 
units but as the children of God. We believe that the purpose of 
our society is not primarily to assure the ‘safety of the state’ but 
to safeguard human dignity and the freedom of the individual. 

“Some would have us believe that because we excel in making 
millions of the same kind of useful gadgets that therefore we are 
free men. No, that has the cart before the horse. It is because 
freedom for men is a primary ethical concern of ours that we do so 
well in making gadgets and raising food and doing successfully 
many other things—among them the winning of wars. 

“We ourselves should be very clear about American fundamentals 
as we move into the most fateful role we have ever played in world 
affairs. For our leadership in large part depends upon our continued 
capacity to demonstrate how superior, in human terms, is our way 
of living. If I am right in what I have been saying, then it is 
important—desperately important—that we be clear in our own 
minds about the true sources of our strength; that we nourish and 


safeguard the ethical principles that make us strong.” 


sold, not a labor dispute negotiated, 
not an election held, that these ethical, 
legally unenforceable precepts are not 
part of the transaction. 

I do not see how our kind of society 
could flourish in any other way. A 
highly interdependent country, one cap- 
able of producing more than $150,000,- 
000,000 worth of goods a year, is too 
complex for rigid planning and the 
enforcement of detailed plans by law. 
We must function in a loose, informal 
way under sanctions that are largely 
ethical and moral, based upon com- 
monly accepted standards of fair play 
and respect for human integrity. This 
is the way we do function, by and large, 
and this is why we flourish. 

Some would have us believe because 
we excel in making millions of the same 
kind of useful gadgets that therefore 
we are free men. No, that has the 
cart before the horse. It is because 
freedom for men is a primary ethical 
concern of ours that we do so well in 
naking gadgets and raising food and 
doing successfully many other things 
—among them the winning of wars. 

Diversity and flexibility, rather than 
a stereotyped hard-and-fast system, is 
an essential part of such a noble con- 
cept of society as is ours. We get our 
economic services in the way that at the 
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time seems to work best, that will in a 
particular situation best advance our 
underlying purposes. We do not start 
with all the answers, the economic or 
political answers. We make the an- 
swers up as we go along. Thus Amer- 
ican industry is owned and operated, 
by and large, by competitive private en- 
terprise; yet a year ago the Senate of 
the United States voted unanimously to 
establish public ownership and man- 
agement in one of our largest indus- 
tries and make it a government mo- 
nopoly—lI refer, of course, to the atomic- 
materials industry. That appeared to 
be the thing to do at the time, for 
reasons related to the facts of atomic 
energy, not for ideological reasons 
taken out of some book of economic 
dogma. 


AMERICAN DIVERSITY 


The most rock-ribbed Midwestern 
town I know has for many years owned 
and operated its own electric power and 
light plant. Is this, then, a “Socialist” 
town? Hardly! Its water service has 
been privately owned for the same 
period. There is a privately owned uni- 
versity, a public junior college. No 
one considers that these things are in- 
consistent; and, of course, they are not, 
except to the dogmatist who thinks we 


have a fixed “system.” In the same 
town there is a farmers’ feed co-opera- 
tive that is not quite private or quite 
public, operating side by side with a 
big privately owned feed company. 
There are private banks, there are non- 
profit insurance companies, there are 
state-owned liquor stores. We would 
never consider adopting government 
ownership or control of newspapers 
partly because of their educational 
character; but our school system, the 
cornerstone of American education, is 
almost entirely publicly owned and 
managed. This is all part of the fa- 
miliar picture of American diversity, 
of American flexibility. 

The fact is that we have hardly an 
ounce of economic dogmatism in us. 
This characteristic diversity of ours, 
this capacity to adapt ourselves to any 
need stands us—and the world—in good 
stead tonight. For in western Europe 
there are many different kinds of eco- 
nomic undertakings and methods of 
controls; and. as befits world leaders, 
we are peculiarly equipped by reason 
of our own economic versatility to deal 
effectively with each of these, without 
sacrifice of our own unifying sense of 
purpose and direction. 


PROBLEM OF LEADERSHIP 


We ourselves should be very clear 
about American fundamentals as we 
move into the most fateful role we have 
ever played in world affairs. For our 
leadership in large part depends upon 
our continued capacity to demonstrate 
how superior, in human terms, is our 
way of living. If I am right in what 
I have been saying, then it is important 
—desperately important—that we be 
clear in our own minds about the true 
sources of our strength; that we nour- 
ish and safeguard the ethical principles 
that make us strong. 

Now no candid person—no honest 
person—would deny that there are to- 
day some disturbing tendencies in our 
country away from this concern for the 
individual, away from our standards of 
fairness between men. We are witness- 
ing in some quarters as ugly a scene 
of hoggishness and money mania as we 
have seen since the days of the ’20s. 
Many of those who spent the years of 
their youth fighting for this country 
returned to find themselves the victims 
of legal crookedness and outrageous 
speculation. These and other evi- 
dences of disregard for our ethical pre- 
cepts do exist in some quarters; and 
to the extent that they exist they poison 
the wells of our material as well as our 
spiritual strength. 
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Oil-fired plant, built on site of 
coal-fired one without inter- 
rupting process service, gives 
needed capacity, reduces 
steam costs. Adequate meters 
and automatic combustion con- 
trol permit plant engineers 


to obtain practical boiler- 


test performance every day 


By JAMES A KEARNS 
Consulting Engineer, Montreal, Canada 


> For over 50 years Melchers Distil- 
leries has been at Berthierville, on the 
St. Lawrence River about 50 miles from 
Montreal. The plant has been modern- 
ized several times to maintain high 
standards of efficiency and the quality 
of its products—high-grade Scotch and 
rye whiskies, London and Geneva gins, 
industrial and potable alcohols from 
both grain and molasses. Latest im- 
provement is complete modernization of 
the boiler plant, something that could 
not be done until now because of war 
restrictions. 

During the war, as in all Canadian 
distilleries, total production capacity 
was devoted to manufacture of indus- 
trial alcohol for synthetic rubber and 
chemicals. The return of peace found 
the steam plant practically worn out. 
Aged equipment had been forced con- 
tinuously for maximum production, and 
maintenance had been inadequate be- 
cause of the difficulty of holding experi- 
enced operators and making necessary 
repairs and replacements. Accordingly, 
the company launched a modernization 
program, and retained the writer as con- 
sulting engineer to design and super- 
vise the construction of a new boiler 
plant. 

Steam Demands. A distillery re- 
quires large quantities of medium- and 
low-pressure steam for still operations, 
grain cooking, regulating mash-vat tem- 
peratures and drying spent grain, the 


66 (4) 


NEW BOILER PLANT has two 30,000-Ib-per-hr 


boilers, designed for 200 psi but 


operated at 125 psi and 425 F total temperature. One old coal-fired boiler, 
shown between the two new ones, was retained for operation in emergencies 


latter marketed for farm-stock feed. In 
winter, steam demands for building 
heating are heavy because for long peri- 
ods outside temperature remains around 
zero, and at times drops to 30 F below, 
or lower. 

Steam demands for certain distillery 
processes fluctuate widely. Grain cook- 
ers and some stills operate on live steam 
with requirements that may suddenly 
vary as much as 50%. Other stills call 
for continuous operation and uninter- 
rupted steam supply. 

The stills require large quantities of 
cooling water, which is pumped from 
the river. Because of difference in water 
temperature about three times as much 
water is required for the same produc- 
tion in summer as in winter. For this 
reason, as much annual production as 
possible is scheduled for the fall, win- 
ter and spring months. General plant 
overhaul and vacations take place in the 
summer, a period of light operations. 

Taking consideration of these and 
other factors led to a boiler plant de- 
sign that would have high efficiency and 
reliability, and be simple to operate. 
The fact that this distillery is the only 
one operated by the company further 


enhances the importance of reliable con- 
tinuous operation. Lost production can- 
not be supplied by another plant, as with 
companies operating several plants. 

New Units Oil-Fired. Either high- 
grade coal or fuel oil could have been 
selected for firing the new boilers, but 
even though the old boilers were coal 
fired, oil was chosen for several rea- 
sons. It is as economical a fuel as coal 
at the plant location. It eliminates coal 
dust around production departments 
where cleanliness is a prime considera- 
tion. Either coal or oil can be received 
by railway, but oil is much easier to 
store and handle than coal, particularly 
in winter during periods of heavy snows 
and subzero temperatures. Handling 
and storing oil requires much less ef- 
fort than coal does, an important con- 
sideration under present conditions. An 
oil-fired plant is simpler in design and 
operation, and avoids the large fuel 
storage required by coal. Oil firing is 
well adapted to handling the widely 
fluctuating process and heating steam 
demands. 

Steam - Pressure Selection. Power, 
process-and-heating steam for the plant 
could have been supplied by installing 
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INDICATING AND RECORDING METERS: A full complement of these instru- 


Reliability and Simple Operation 


ments has been provided for the boilers. They are also equipped with automatic 
control to maintain high operating efficiency over wide range of steaming load 


high-pressure boilers and backpressure 
bleeder turbines. But these units re- 
quire a considerably larger investment 
in equipment, a much more complicated 
plant to operate, and a more highly 
skilled operating staff than a simple 
boiler plant. The management wanted 
to avoid these responsibilities because 
there were no compensating factors here 
that would make them worth-while. 

Power, which can be purchased from 
the local utility at low rates, is supplied 
from a large hydroelectric system. Thus 
these rates can be expected to remain 
fairly constant no matter what may hap- 
pen to fuel costs. Therefore provisions 
were not made in the new boiler-plant 
design for future power generation. This 
led to selecting boilers to provide steam 
at a pressure and temperature required 
for process and heating only. 

A New Building. It was desirable to 
huild the new boiler plant on the site 
of the old one, which contained 
three watertube boilers of 2500 sq ft 
and one hrt of 1400 sq ft of heating 
surface, all hand fired. Immediate and 
future steam demands indicated that 
the new boiler capacity should be about 
double that of the old in two new units 
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with provision for a third when re- 
quired. 

A greatly enlarged plant had to be 
built on the site of the old one without 
interfering with distillery operations 
The first step in this program was to 
construct around the old plant a new 
building. designed by Architect Charles 
David, of suitable size to house three 
new boilers, and their auxiliaries and 
control equpment (plan at top of p. 
68). With completion of the new build- 
ing. the old boilerhouse was removed to 
permit installation of the new boilers. 
Construction of the new plant was con- 
siderably simplified by not having to 
provide a coal bunker and other storage 
facilities. 

The plant was so located that when 
one old hrt boiler was removed space 
was available for the first new one. 
When this unit, as well as a new stack 
for three boilers, was erected and in op- 
eraticn it was cut into service; then the 
two old watertube boilers in the op- 
posite end of the plant were removed 
and the second new boiler installed. 

Photo on p 66 shows the interior of 
the new boiler plant where the one 
remaining old boiler can be seen with 


a ladder in front of it. This unit has 
been retained in standby service for 
coal firing if, because of a strike or 
other cause, the fuel-oil supply should 
fail temporarily. Future plant expan- 
sion includes installation of a third 
boiler between the two new ones where 
there will be ample space when the 
old one is removed. The new plant was 
designed with this expansion in view, 
which would provide a peak steaming 
capacity of 100,000 lb per hr. 

Two New Boilers. Designed for 200 
psi, each of the new units with water- 
wall and slag-screen furnaces, has a con- 
tinuous steaming capacity of 30,000 lb 
per hr and will operate at 125 psi and 
50- to 75-F superheat, a total temper- 
ature of 400 to 425 F. Each unit has a 
maximum 2-hr steaming rate of 35,000 
Ib per hr. To meet requirements for a 
boiler and furnace efficiency of over 
84%. tubular air heaters were provided, 
designed to heat the combustion air 
from 80 to about 300 F. 

Boiler Auxiliaries. To simplify plant 
design and operation induced-draft fans 
were omitted and draft provided by a 
forced-draft fan on each boiler and a 
175-ft stack that serves the two. To 
compensate for the absence of induced- 
draft fans and to obtain high efficiency 
the boilers have been designed for low 
draft losses by keeping the gas velocities 
comparatively low through them. 

Natural draft was favored by maxi- 
mum steam demands coinciding with the 
higher stack draft available in winter 
when outside temperatures are lowest. 


With 80-F outside temperatures, stack . 


draft is ample to maintain a furnace 
pressure of —0.1 in. of water when gen- 
erating 25,000 lb of steam per hour. In 
summer should the boiler have to oper- 
ate temporarily at a higher steaming 
rate, a damper permits bypassing part 
of the gas around the air heater with a 
slight reduction in efficiency (see bot- 
tom of p 68). During winter outside 
temperature is such that draft is ample 
under all load conditions without by- 
passing the air heater. 

Two  forced-draft variable-capacity 
mechanical atomization burners, one 
above the other in the furnace front, 
fires each boiler with bunker-C fuel oil. 
At present oil is an economical fuel for 
many applications in this part of the 
Province of Quebec but in the future 
the price differential may favor high- 
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grade coal. Provisions have therefore 
been made in the windbox and furnace 
design so the fuel can be readily 
“wall of new plant changed to pulverized-coal firing if it 
becomes desirable. 
slag screen and made large enough to 


heat insulated and encased in sheet alu- 
minum to retain as much heat as possi- 
ble in the oil. Oil and steam lines from 
the boiler room to the tanks are installed 
in wooden runways filled with insulation 
and incased with sheet metal so that the 
aaa _ Fo 4 steam line acts as a heater for the oil 
lines. Provision is made at the storage 
“-wall of old boiler plant’ (<3 ‘ tanks for steam-heating them and the 

| | tank cars. 


j Two tank cars can be spotted on the 
} 


siding. Oil is pumped from these to 
; any one of the three storage tanks. In 

PLANS FOR THE NEW PLANT: First step was to erect a new building around 

the old one. suitable to house three new boilers and their auxiliary equipment 


Wall of old plant ~<< keep the heat release below 22,500 Btu 
_~ te hon. -_ per cu ft per hr at peak load. Ash doors 
{ are large; provision is made for an ash 
_— bagi boilers removed. conveyor and its intakes in the boiler- 
room floor. If fuel is changed, the lower 
wall" [ Old boi burners will be removed and their holes 
of old retoined | | ' in the furnace wall bricked up. A 
plant | | | | | forced-draft pulverized-coal burner will 

| | | | | replace the upper oil burner. 
j , i Fuel Oil. Oil is received by tank car 
EE in —_—-— J | | and pumped to three 28,000-gal tanks 
wl near the boiler plant. These tanks are 


“wall of old plant 


Wall of new plant. __ 


addition, piping is arranged to permit 
pumping oil from any tank to the oil 
heaters in the boiler plant or from any 
one tank into another. The latter pro- 
vision takes care of an emergency such 
ff ; as would arise if a tank started to leak. 
3 Uninterrupted Steam Supply. As pre- 
viously mentioned, distilling processes 
are continuous operations that, once 
started, should not be_ interrupted. 
Therefore in the boiler-plant design 
everything economically possible has 
been done to insure an uninterrupted 
steam supply. The boilers connect to a 
loop steam header valved in such a way 
that either boiler can be used to feed 
the process and heating lines should 
either header section be out of use. 
Practically all auxiliaries are in dupli- 
cate, one motor and one steam driven. 
Oil unloading and transfer pumps in- 
clude a steam-driven direct-acting and a 
motor-driven rotary. Heaters and burner 
pumps are provided in a similar combi- 
nation. For boiler feed, steam-turbine 
and motor-driven centrifugal pumps are 
installed (see photo, p 69). An excep- 
tion to duplication of equipment is the 
. forced-draft fan, which is motor driven, 
> fail the air heater can be bypassed to 
PE RET keep the boiler going until the other 
OIL-FIRED BOILERS have maximum steaming rate of 35,000 Ib per hr for 2 Unit Is brought into ee 
hours. They have tubular air heaters to heat combustion air from 80 to 300 F There is always the possibility of a 
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failure of power to the plant, which is 
being provided for by the installation 
of an emergency internal-combustion en- 
gine-driven generator unit. This will 


BOILER FEEDWATER EQUIPMENT includes two feedwater pumps, one motor- 
and one steam-turbine-driven. Each unit is rated 70,000 Ib per hour at 175 psi 


take care of essential power needs 
among them the forced-draft fan motors. 

Boiler Instruments. 
comparatively high for either coal or 


oil; therefore it is essential that plant 
efficiency be maintained at a high level. 
To this end the boilers have been pro- 
vided with a full complement of indi- 
cating and recording meters and 
equipped with automatic combustion 
control (photo on p 67). 

With these meters the operator has 
practically complete 
boiler and auxiliary performance with- 
out leaving the control board. Then by 
the aid of the automatic-control equip- 
ment he can obtain from the boilers 
practical test performance in everyday 
operation. In this installation, such per- 
formance is an average boiler and fur- 
nace efficiency of 84%. In addition, the 
new plant provides much needed boiler 
capacity and improved boiler-plant ef- 
ficiency of about 40%. 

The author expresses his thanks to 
F W Roffey, secretary, and H J Senk, 
plant manager, Melchers Distilleries 
Ltd, and their staff, for cooperation and 
assistance in carrying out the work of 
modernizing the company’s boiler plant 
and in preparation of this article. ~> 


Fuel costs are 


PRINCIPAL STEAM AND ELECTRICAL EQUIPMENT 


Boiler Plant of Melchers Distilleries 


STEAM-GENERATING EQUIPMENT: 


Boilers; 2 drum, bent tube; integral furnace; 5000 sq ft of heating 
surface in boiler and waterwalls; rated continuous steaming ca- 
pacity 30,000 lb per hr; maximum 2-hr steaming capacity, 35,000 
lb per hr; 200-psi drum-design pressure, 125-psi operating pressure 
at superheater outlet; 425 F, total steam temperature; 2100 cu ft 
furnace volume; 22,500 Btu maximum heat release per cu ft per hr. 

Boiler-supporting steel, casings, ducts and breechings 

Dominion Bridge Co 


Beller sefracteties Canadian Firebrick Co 
Boiler refractories and insulation "installed Atwood Ltd 


Radial, brick, 175 ft above boiler-room floor, 78 in. inside diameter 
at top, lined for lower 50 ft. 


FEEDWATER SYSTEM: 


Whitlock, 6-pass horizontal, 195-sq-ft heating surface 

Pootwater cogulaters (Capes)... Peacock Bros 


Nonflash, heat exchanger and orifice rate-of-flow control 

Water columns with Klinger reflex water-level gage 

Dominion Bridge Co 

One turbine-driven, one motor-driven, 70,000 lb per hr, 175 psi. 
Feed-pump turbine, 5600 rpm; steam condition 125 psi, 425 F, 5-psi 
back-pressure. 

motor. Lancaster Motor & Dynamo Co 
Squirrel-cage, 32 hp, 440 v, 3550 rpm with automatic device to 
cut in turbine driven pump if electric power fails. 


METERS: 


Steam-flow air-flow meters, steam-temperature recorders, draft gages 
(7 point), COe indicators and recorders, steam-pressure and tempera- 
ture recorders, and feedwater-temperature recorders 


Republic Flow Meters Co 
Boiler water-level and oil-storage-tank liquid-level recorders 
Republic Flow Meters Co 
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i Manning, Maxwell & Moore 


COMBUSTION EQUIPMENT: 


Automatic combustion control (Hagan Corp) 
Dominion Flow Meter Co 


Air Compressor, 16 cim, 100 pSi.....ccccceseccer Ingersoll-Rand Co 
Oil burners, 2 per boiler (Todd)..Combustion Engineering Corp, Ltd 
Davis Engineering Corp 
Electric heater, 6 kw (Todd)...... Combustion Engineering Corp, Ltd 
Dean Bros Co 
Oil pump, rotary, motor driven........ De Laval Steam Turbine Co 
Oil pressure constant-relief valve...............+00++ A. W. Cash Co 
Crosby “Steam Gage & Valve Co 
Oil-temperature regulator ....Spense Engineering Co 


Suction and discharge oil strainers (Todd) 
Combustion Engineering Corp, Ltd 


Oil-storage tanks, three, 28,000 gal, each.......... Toronto Iron Works 
Oil-storage-tank heat Asbestos Ltd 
Oil-transfer pump, direct-acting, steam................. Dean Bros Co 
Oil-transfer pump, motor driven.................++ Viking Pump Co 
Oil-transfer-pump motor, 5 hp....... Canadian General Electric Co 
Forced-draft fans, vane control........ Canadian Blower & Forge Co 


Motor driven, 10,000 cfm at 7 in. wg and 100 F. 
Force-draft-fan motors, 15-hp, squirrel-cage 
English Electric Co of Canada 
Fan-motor starters, across the line.............. Canadian Controllers 


VALVES, PIPING AND TRAPS: 


Safety valves (Consolidated) Manning, Maxwell & Moore 
Nonreturn, blowdown and feedwater stop valves..... Hopkinson, Ltd 
Pressure-reducing valves ................ Mason-Neilan Regulator Co 


Plant construction and chimney foundation..Bremner Constr Co, Ltd 
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EARLY MAIN AND PILOT EXCITERS 


erator sets were generally conventional dc machines 


turbine-gen- 


adapted to fit the job. This photograph shows a 3600-rpm 
machine installed about the time of the first world war 


Turbine-Generator Exciters Keep 


High-speed exciters are no longer a standard dc machine con- 


nected to the turbine-generator shaft. They give increased 


service, run as long as the main generator without shutdown 


By C LYNN, Manager, Dc Engineering Dept, Westinghouse Elec Corp 


P SHAFT-DRIVEN EXCITERS provide the 
commonest method of furnishing excita- 
tion for turbine-generators. The reason 
for their wide use is reliability of drive, 
and unity of construction and operation 
of turbine, generator and exciter. Any 
other source of excitation is subject to 
failure of the drive or other units intro- 
duced into the system. The one disad- 
vantage of shaft-driven exciters is that 
the turbine-generator must be shut 
down, in case of trouble, to work on or 
remove the exciter. 

Alternate methods of excitation have 
until recently used rotating de machines, 
usually motor-driven, although some- 
times separate small turbines have 
driven the exciters. With a separate 
system of excitation, an individual ex- 
citer for each ac machine. or a common 
exciter, has sometimes been used. 


Before 1918, most 60-cycle turbine- 
generators were built for 1800 rpm. Ex- 
citer capacities were small, as gener- 
ators themselves were not large. Be- 
cause the exciters were small, it was 
not difficult to build shaft-driven excit- 
ers for either 1800 or 3600 rpm turbine- 
generators. 

By 1918, 3600-rpm generators had 
been built in capacities up to 6250 kva, 
requiring direct-connected exciters of 
50-kw rating. By 1919, 7500-kw sizes had 
been sold, and in 1927 a unit was built 
for 3600 rpm, rated at 12.500 kva. This 
machine had a direct-connected 621-kw 
exciter. To date. the largest 1800-rpm 
turbine-generator is 180,000 kva, with 
a 375-kw 250-v direct-connected exciter. 
The largest 3600-rpm unit is 111,800 
kva and the largest direct-connected 
3600-rpm exciter is 280 kw. 


Early Machines. At first shaft-driven 
exciters were nothing more than open- 
type conventional de machines, modified 
to suit operation of higher-speed units. 
Such machines were usually one- or 
two-bearing type, driven from the end 
of the generator shaft by a crude sort of 
flexible or solid coupling. At that time, 
turbine-generators, boilers and _ their 
auxiliaries were not very reliable. Units 
did not operate for sustained periods; 
shutdowns occurred in normal operation 
and gave sufficient time for regular 
maintenance work on the _ exciters. 
Photo above shows a 3600-rpm direct- 
connected turbine-exciter built about 
the time of the first world war. 

Most manufacturers of large-sized 
central-station 3600-rpm_ turbine-gener- 
ators have built direct-connected excit- 
ers in sizes up to about 150 kw. Beyond 
this rating some manufacturers have 
built shaft-driven exciters coupled to 
the turbine shaft by a reduction gear 
with exciters operating at about one- 
half turbine speeds. The reduction 
gear requires additional space for the 
unit; also, a speed of 1800 rpm means 
an exciter physically twice as large as 
that for 3600 rpm. The commutator 
peripheral speed of the 1800-rpm ex- 
citer is only about 20°- lower than for 
the corresponding 3600-rpm unit. With 
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EXCITER ACCESSIBILITY for maintenance of brushes has plant equipment has increased. Closeup view of a modern 


become progressively more important as service of power- exciter shows the ease with which brush rigging is reached 


Pace With Increased Operation 


correctly designed current - collecting 
parts—commutator and brush rigging 
are the heart of any dec machine—there 
is no reason to build geared exciters for 
present-day capacities. 

As equipment improved, units could 
run continuously for longer periods. 
Exciters were, therefore, modified to 
give more accessibility for brush re- 
placement, as in the photo above. 

Direct-Connected Exciters. It is im- 
possible to get brushes that will last 
from shutdown to shutdown so a new 
line of direct-connected turbine-exciters 
has been designed for continuity of 
operation. These use pedestal-type bear- 
ings. as shown above. To shorten the 
distance between bearings, armature 
diameters were made larger and the 
core length shorter. The ventilating fan 
was removed from the main exciter. 
Journal diameters were increased. These 
changes raise the critical speed, which 
has always been above operating speed, 
and add smoothness. 

To simplify ventilation, the exciter 
was turned around with the commutator 
toward the ac generator. The ventilat- 
ing fan has two sets of blades with a 
common discharge. Large blades cool 
the exciter and the smaller ones draw 
ventilating air over collector rings and 
brushes of the ac generator. 
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Exciter and pilot exciter are a com- 
plete unit on a new type of depressed 
bedplate. This permits removal of main 
and pilot exciters as a unit if the gen- 
erator rotor has to be removed. Realign- 
ment is effected by simply setting the 
exciter back on the sole plate and in- 
serting dowels. By depressing the bed- 
plate and building the frame and pedes- 
tals on raised sections a large space is 
provided below the commutator. This 
new type of enclosed exciter gives more 
accessibility than open machines of 
comparable size. 

Improved Service. Since service con- 
tinuity is of prime importance, other 
factors that normally require mainte- 
nance on de machines have been mini- 
mized or eliminated. Armature coils 
are brazed to commutator necks instead 
of soldered. This makes a joint as strong 
as the copper itself. Commutator necks 
are packed between and behind the 
bars with insulation so no creepage sur- 
face exists. This eliminates all surfaces 
for collecting flyash and coal dust. Rear 
end of armature windings, which are 
normally left bare, are completely in- 
sulated. The only surfaces on the rotor 
that can collect conducting material 
from the ventilating air are at the com- 
mutator necks and next to shrink rings. 
These are exposed and, when the unit 


is on slow roll, can be wiped off occa- 
sionally with a dry cloth. Other wind- 
ings, usually of bare copper, are com- 
pletely insulated with glass tape or 
other high-grade material. 

Large-sized 1800- and 3600-rpm ma- 
chines require shrink-ring commutators 
because of stresses in their high-speed 
operation. Shrink-ring commutators, 
built over 15 years ago, used massive 
rings for holding bars in place, binding 
them down on an insulated barrier on 
the shaft. Mechanically, such com- 
mutators would not fly apart; neither 
would they stay smooth through tem- 
perature cycles. Commutators, there- 
fore, must be designed and constructed 
to go through temperature cycles and 
not have uneven bars. On the old con- 
struction, as the commutator heated up, 
the copper expanded, and one or more 
bars bowed outward slightly between 
rings. That type made no provision for 
longitudinal expansion. 

The shrink ring of a modern com- 
mutator, drawing, p 72, is relatively 
small in section, and made of nickel- 
molybdenum steel. Rings are stressed so 
they always work within the elastic 
limit. These rings act like a rubber 
band around the commutator. As the 
commutator gets larger in diameter be- 
cause of temperature expansion and 
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centrifugal foree these rings enlarge. 
They always stretch within their elastic 
limit, thus permitting the commutator 
to remain smooth as it increases uni- 
formly in diameter. 

Brush Holders Simplified. For about 
15 years, medium- and larger-sized dc 
machines have used double brush hold- 
ers for two reasons. 

1. Two brushes, separated by a thin 
partition with individual-pressure fin- 
gers on each brush, reduce circulating 
current. This current, instead of simply 
flowing from one commutator bar across 
the face of the brush into the next bar, 
is forced to travel the full length of one 
brush through the shunt and back the 
length of the next brush. 

2. Double brushes give better con- 
tact between brush and commutator 
surface. This is because inertia of brush 
is less and irregularities of the com- 
mutator surface do not necessarily lift 
both brushes. Individual fingers and 
springs permit separate brush wear. 

Pilot Exciters. For many years, stand- 
ard practice has used pilot exciters 
mounted on the shaft extension of the 
main exciter, photo on p 70, to furnish 
excitation for the main exciter. This 
eliminates the main-generator field 
rheostat with its losses and space re- 
quirements, and provides absolute sta- 
bility of the main exciter when operated 
at any voltage the ac generator requires. 
Various methods of eliminating the pilot 
exciter have been tried. such as notch- 
ing the poles of the main exciter. The 
weakness of these schemes is the possi- 
bility of instability when main exciter 
operates self-excited at low voltage. 

The current per brush on pilot exciter 
is low—about 21% amperes. It can be 
carried directly into the brush from the 
tip of the brush finger without difficulty. 
Brushes for the pilot exciter are stand- 
ard but the shunts are cut off to within 
one inch of the brush as a means of re- 
moving a worn brush. Flexible shunts 
are used on the fingers, so spring and 
finger bearings do not carry current. 

Separate Exciters. In the past, when 
motor generators or separate steam tur- 
bine-driven de generators were used as 
exciters, they were open-type conven- 
tional machines. Recent improvements 
on motor-generator exciters consist of 
an oversized induction motor and a di- 
rect-coupled fly-wheel. This allows the 
exciter to ride through system disturb- 
ances where the motor receives its 
power from the main generator being 
served. The ac voltage can drop to 
70% of normal value for a relatively 
long period, or to.zero for 0.3 second 
without loss of stability. This provision 
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NEW-TYPE SHRINK RINGS are made so they expand as commutator increases 
in size because of temperature and centrifugal force; thus bars remain smooth 


is ample for normal fault contingencies. 

Electronic Exciters. Ignitron-type ex- 
citers have been supplied as a means of 
excitation for large-sized turbine-gener- 
ators. When the ignitron receives its 
power from the generator it excites, spe- 
cial precautions are used against line 
disturbances. This is necessary because 
the de-voltage output of the exciter 
bears a definite relation to the ac volt- 
age. With some electronic exciters, a 
small separate ac generator coupled to 
the shaft of the turbine-generator sup- 
plies an independent source of exciter 
power. 

Both of these types of excitation sys- 
tems are more costly and take up con- 
siderably more space than the direct- 
connected exciter. The rectifier itself, 
however, can be anywhere in the stziion. 
Electronic units are subject to normal 
hazards of rectifier operation and are 
oversized so they can operate with part 
of the unit not normally functioning. 

Rototrol Excitation. Rotating regulat- 
ors, usually built to replace the conven- 
tional pilot exciter, constitute a recent 
improvement applicable to rotating ex- 
citers. Several schemes involving roto- 
trols have been applied. In one type, 
the main exciter is a conventional unit 
and receives its full excitation from a 
rototrol pilot exciter. In a modified 
scheme the main exciter is conventional 
but has three shunt-field windings, dia- 
gram on facing page. 

In this system, exciter shunt-field 
winding number 1 provides most of the 
main exciter-field excitation and_re- 
ceives its energy from the main exciter 
armature circuit in the usual manner. 
Field 3 is a small, separately excited 


shunt field, fed from the station battery 
or any other source of approximately 
constant de voltage. This provides sta- 
bility at low voltages during starting or 
any other time that the unit is under 
hand control. 

Rheostat arms in fields 1 and 3 are 
mechanically connected for motor or 
hand operation, as desired. As the arms 
turn, resistance is cut into one field cir- 
cuit and out of the other. Also, the 
rheostat for the separately excited field 
3 is built so at some point, about half 
voltage on the main exciter, the rheo- 
stat is open circuited and remains so as 
it is turned further in a direction to in- 
crease the voltage. This is done because 
field 3, the stability field, is not needed 
at higher exciting voltages. This re- 
duces drain on the station battery. 
Shunt field 2 is excited from the roto- 
trol pilot exciter. This scheme uses a 
“buck-boost” rototrol pilot exciter. 

In diagram, facing page, rheostat on 
the main exciter is adjusted to provide 
a base value of excitation for the ac 
generator. This can be set to maintain 
steady-state stability at any load desired 
on the ac generator. The pilot exciter 
operates so field 2 of the main exciter 
either adds to or subtracts from the ex- 
citation of field 1. This requires the 
pilot exciter to operate at positive or 
negative polarity and of a magnitude to 
produce the necessary excitation. A 
generator static voltage regulator and 
the “buck-boost” rototrol pilot exciter 
produce excitation of the correct polar- 
ity and magnitude to maintain the ac 
voltage in spite of changing loads. 

This is better than using excitation 
for the main exciter from the rototrol 
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Normal ac voltoge Pp 


Voltage 


fe) Current 


CURVE above, shows typical capac- 
itor-reactance impedance that _ is 
used with a static voltage regulator 


EXCITATION by buck-boost rototrol 
is shown in schematic diagram, right 


pilot exciter because if anything hap- 
pens to the pilot or any part of the volt- 
age regulator, complete excitation is not 
lost, nor would continuity of load be dis- 
turbed. In this case, the main exciter, 
operating as a self-excited generator, 
provides excitation for the ac generator 
at some predetermined voltage, say, 
75%. If such a failure occurs and the 
load is other than. 75%, the generator 
continues to carry whatever load is 
placed on it within its capacity. But 
the power factor changes, since the ac 
generator is under- or over-excited de- 
pending on whether the load is more or 
less than the original setting. The 
equipment continues to function in this 
manner, even though a short circuit or 
open circuit develops in the pilot ex- 
citer output. This would not be true 
if fields 1 and 2 of the main exciter were 
combined, nor if the “buck-boost” ro- 
totrol pilot were connected in series 
with the circuit of self-excited field 1. 
If a failure does occur, the excitation 
system can be operated manually. 

In the diagram above, only two fields 
are used on the rototrol pilot exciter; 
a self-energizing series field, and a con- 
trol field that combines a differential 
shunt field and a pattern field. Its ex- 
citation is secured from the turbine- 
generator through a voltage-regulating 
potential unit and a voltage-regulating 
automatic-control unit. These two de- 
vices are adjustable, but have no moving 
parts in the sense of an ordinary voltage 
regulator of the contact-making or 
rheostatic type. 

Voltage Regulation. The various com- 
ponent parts of the voltage-regulating 
potential unit and voltage-regulating 


POWER ® January 1948 


Potential A B Cc 
transformer 
Control- 3 | 
switch 
Current LSS 
Voltage Voltage > rans - > 
regulator, regulotor, $*~ former $S§ 
automotic- potential J Ss 
control unit kh unit 
voltage/ Seporately excited > 
adjusting stability Field 
unit 
Rototro/ Main exciter 
control field “!\ shunt fields 
uly 
Ac 
3 2 3 generator {—) 
field 
+ 
Pilot---4 Self LT PRheostot 
exciter excited “Field 
rototrol field breaker 


automatic-control unit function as fol- 
lows: 

Current transformers are located on 
conductors A and C while a potential 
transformer is connected to conductors 
A and B. Current-transformer A sup- 
plies a filter reactor, whereas C is con- 
nected through a resistor to half of the 
same primary winding of the filter re- 
actor. Output voltage of the two cur- 
rent transformers produced in the sec- 
ondary winding of the filter reactor is 
combined with the voltage output of the 
secondary of the potential transformer 
to make the voltage regulator re- 
sponsive to three phase-voltage condi- 
tions. Final ac output voltage is a meas- 
ure of the voltage delivered by the ac 
turbine-generator, compensated for the 
load current being carried. This output 
voltage is fed through the two control 
switches and a voltage-adjusting resis- 
tor into two impedance circuits, one 
capacitive and the other reactive, each 
terminating in a rectifier. 

The curve shows capacitor and re- 
actor impedances for a static voltage 
regulator. The relation between the 
applied ac voltage and the current 
through a capacitor is a straight line 
OPC. Curve OPX, is nonlinear and 
shows relation of the ac applied volt- 
age and the current in a saturated re- 
actor. With the proper capacitance and 
reactance, these two curves intersect at 
P, as indicated. This point is chosen 
to correspond approximately to normal 
ac voltage on the turbine-generator. The 
voltage-adjusting resistance unit per- 
mits reasonable variations in this volt- 
age, as desired by station operation. 

The two rectifier units are connected 


in series through a mid-tapped resistor. 
The equipment is adjusted so these two 
de output voltages are equal when the 
ac generator output is at normal voltage. 
Under this condition there is no volt- 
age output at YY, in diagram above. 

If ac-generator voltage drops, volt- 
age applied to the capacitor and reactor 
is reduced so their delivered voltage 
changes in accordance with the curves 
above. This produces a different dc 
output voltage from each of the two 
rectifier units. When this occurs, the 
difference is the voltage that appears 
across points YY and is fed into the 
rototrol control field. 

The polarity is such as to cause 
the “buck-boost” rototrol to increase 
its voltage, for a drop in the ac voltage. 
The pilot exciter thereupon increases its 
voltage and adds excitation into field 2 
of the main exciter. This increases the 
excitation on the main exciter and, in 
turn, excitation of the ac machine, until 
its voltage is again brought back to 
normal. There is then no difference in 
the output from the two rectifiers and 
thus no voltage is produced at YY and 
the rototrol control field operates at 
zero excitation. 

If the voltage of the ac generator in- 
creases, say, from a drop in load, the 
same action takes place, but of opposite 
polarity. Here, the polarity of the volt- 
age from YY is reversed and, when de- 
livered to the pilot rototrol control field, 
puts a voltage of opposite polarity on 
field 2 of the main exciter. This bucks 
its voltage downward and decreases the 
excitation on the main exciter and on 
the field of the ac machine, bringing ac 

(Continued on page 134) 
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FIRST APPLICATION TO FEED PUMPS of an adjustable- 
speed fluid drive connects a constant-speed squirrel-cage 
rated 700 hp at 1200 rpm, to a booster pump 


F 


CONSTANT-SPEED MOTOR: One of three 1800-hp 1800- 
rpm units connected through adjustable-speed fluid drives 
and gears to 3600-rpm high-pressure boiler-feed pump 


3600-Rpm Fluid Drives Adjust 
Feed-Pump Speed Boiler Load 


High-pressure boiler-feed-system losses are reduced to a min- 
imum with adjustable-speed fluid drives for 3600-rpm pumps. 
They hold correct boiler level automatically without throttling. 


By J D ROSEBROUGH 
Staff Engineer, American Blower Corp 


P ApjJUSTABLE-SPEED for draft 
fans and boiler-feed pumps form a 
major consideration in steam-plant de- 
sign. _ With rising fuel costs and the 
consequent trend to higher steam pres- 
sures for maximum economy, adjust- 
able-speed drives for boiler feed pumps 
are even more important than for draft 
fans. In a high-pressure plant about 
twice as much power is required to 
drive boiler-feed pumps as draft fans. 

For example, a boiler designed for 
900,000 lb of steam per hr at 1500 psi 
requires 1600-hp on induced-draft fans, 
1000 hp on forced-draft fans, with two 
1750-hp feed pumps in operation and 
a third for standby. These pumps de- 
velop about 1800 psi when discharging 
at maximum rate. When they operate 
at constant speed and are throttled to 
reduce flow, pressure may rise to 2000 
psi or higher. 

If the pumps have a flat head-ca- 


74 (12) 


pacity characteristic to keep down pres- 
sure rise when throttled, they are less 
efficient and require more power at re- 
duced flow, and may be unstable. Also, 
throttling centrifugal pumps for long 
periods to reduce flow through them 
may seriously increase their mainte- 
nance costs. 

Fluid-Drive Installations. The hy- 
draulic coupling, more popularly known 
as a fluid drive, has been used exten- 


sively for draft-fan and feed-pump 
variable-speed drives with constant- 
speed motors. It has two identical 


vaned rotors, shaped like the halves of 
a grapefruit, and uses oil as the power- 
transmission medium. One rotor, the 
impeller, connects to the driving mo- 
tor, and the other, the runner, is at- 
tached to the output shaft and drives 
the load (fan or boiler feed pump). 
The impeller pumps oil into the runner 
driving it like a turbine through a 


fluid circuit so arranged that oil circu- 
lates continuously from runner to im- 
peller. Efficiency of power transmission 
at full load is 96 to 97%. 

Fluid drives were first applied to 
boiler feed pumps more than ten years 
ago, photo at left, in the Philadelphia 
Electric Co’s plant. The two 30-in.- 
dia drives, used with 700-hp 1200-rpm 
motors on booster pumps, are still op- 
erating. The impeller of each drive is 
mounted directly on the motor shaft and 
a heavy casting supports the runner 
shaft bearings and acts as a manifold 
for the oil to enter and leave the ro- 
tor. The output shaft connects to the 
pump through a flexible coupling. A 
small motor-driven control pump trans- 
fers oil from the sump to the rotor and 
also reverses to withdraw oil from the 
rotor to slow down the speed. 

In 1940, three 3600-rpm adjustable- 
speed boiler feed pumps were installed 
in the Oswego plant of the Central 
New York Power Co. These are driven 
through step-up gears by 1800-hp 1800- 
rpm motors and fluid drives, photo at 
right. The control is so arranged that 
pump speed can be adjusted (1) di- 
rectly to hold water level constant (2) 
to control feedwater level by the feed- 
water regulator valve, and then, with 
control of pump speed. hold a constant- 
pressure drop across the regulating 
valve. 
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CROSS SECTION through 3600-rpm adjustable-speed fluid 


drive for boiler-feed pumps. R 


This installation marked an advance 
in feed-pump drives because complete 
control of feedwater flow to the boilers 
could be obtained by regulating pump 
speed with the automatic feedwater-con- 
trol system. Previously there was 
doubt as to how fast this type of ad- 
justable-speed drive could change pump 
speed under such severe service. This 
installation removed the doubts so sev- 
eral similar installations were made. 
These drives led to the development of 
the 3600-rpm fluid drive, cross section 
above, which is directly responsive to 
feedwater control and which thus offers 
full benefit of adjustable speed. 

Speed Control. The curves, on this 
page, show why speed control is de- 
sirable for boiler feed pumps. Constant- 
speed pressure curve is the rising head- 
capacity characteristic of the boiler feed 
pump as it is throttled to reduce flow 
to the boiler. From a flow of 1,100,000 
lb per hr down to zero, pump-discharge 
pressure increases from 1850 to 2300 
psi. This sharp rise in pressure is 
partly caused by decreased friction 
losses on the suction side of the pump 
at reduced flow, and by the rising head 
characteristic of the condensate pump. 

Feed pumps must be selected to de- 
velop required boiler-outlet pressure, 
plus friction losses in superheater, 
boiler, economizer, feedwater valve, pip- 
ing and high-pressure heaters, with a 
margin for blowdown. The pump se- 
lected for these requirements is good 
for much greater capacity than is 
needed for normal steaming conditions. 
The adjustable speed-pressure curve, 
above, shows the required discharge 
pressure. With adjustable-speed con- 
trol, only the required pressure need 
be held and a reduction in pressure of 
500 to 700 Ib results at low flows, with 
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a corresponding saving in power as 
indicated by the two bottom curves. 
For example, at 400,000 lb per hr with 
adjustable-speed drive, pump-discharge 
pressure is 700 lb less, points A and 
B, and power input is 300 hp less, 
points C and D, than with constant- 
speed drive. 

Other savings are also important to 
the operating department. These are: 
(1) flexibility of control for starting up 
and paralleling pumps (2) reduced 
pump maintenance as a result of lower 
pressures between stages and less water 
churning in the pump (3) lower aver- 
age pressures in the high-pressure feed- 
water heaters (4) less feedwater valve 
maintenance. 

Demands of 3600-Rpm Pumps. To 
meet the demands for 3600-rpm boiler 
feed pumps for 500 to 2350 hp, a 
fluid drive was developed to give: (1) 
speed response of less than 30 sec 
over the full range of pump capacity— 
20 to 25% speed change (2) close, ac- 
curate speed control, because of the 
narrow range of speed over which a 
pump operates (3) packaged power 
unit requiring no accessories other than 
the linkage to the automatic control 
and the water connections to the oil 
cooler (4) simple design to keep all 


maintenance factors out of the adjust- 
able-speed drive. 

This drive is enclosed, as in cross 
section above, in a heavy welded-steel 
housing. This acts as an oil reservoir, 
a support for the Kingsbury bearings, 
and a container for the oil cooler and 
oil-supply pump. Speed change is by a 
speed controller that skims oil out of 
the rotating parts and sets the level 
according to its position. A continuous 
supply of cooled oil is fed into the im- 
peller by the oil-supply pump. 

Condensate Pumps. While the most 
important advantages of stepless speed 
control are realized on the main boiler- 
feed pumps, there are fluid drives on 
booster condensate pumps or primary 
(low-pressure) boiler-feed pumps where 
good results are achieved at relatively 
low investment. In these applications 
the main boiler feed pump operates at 
constant speed. Since booster con- 
densate pumps feed into the suction of 
the main boiler-feed pump, the com- 
bined total outlet pressure can be low- 
ered by reducing the speed of the low- 
pressure pump. Most applications of 
fluid-drives, however, have been on 
main boiler feed pumps, where full ad- 
vantage can be taken of adjustable 
speed. 
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GRINDING OF COAL occurs between balls and grinding 
grinding pressure 


rings. Adjustable springs maintain 
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A JOB FOR THE POWER ENGINEER 


> Let's Look at the process of firing 
pulverized coal so we may (1) appreci- 
ate the origin and scope of the flyash 
problem (2) recognize the remedies 
and their costs in dollars and cents— 
as much as 5-10% added to steam cost. 

What happens when you elect to fire 
coal in suspension? Within a fraction of 
a second after a fuel particle in suspen- 
sion enters the furnace, heat raises its 
temperature and volatile matter boils 
off. Air enters the furnace through the 
burner to mix with distilled gas and 
complete combustion. 

Heat from this combustion process 
lifts the temperature of the remaining 
fuel particles to incandescence. Sec- 
ondary air admitted around the burner 
opening mixes with the stream of glow- 
ing coal particles. It sweeps past them 
to strip or scrub off successive layers of 
CO and CO, until combustion is com- 
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WHIRLING BOWL AND ROLLERS mounted on pivoted axes 
grind the coal thrown between them by centrifugal force 


What Part Does 


Atmospheric pollution from pulverized coal comes mostly from 
flyash. A 200,000-kw plant burning coal of 15% ash can emit 
up to 10 tons of ash per hr. Here are basic factors affect- 
ing the problem from coal preparation to final furnace design 


By L N ROWLEY, Managing Editor, and J C McCABE, Assistant Editor 


plete. First, the coal must be prepared. 

Our article, “How Fuels Burn” 
(Power, August 1947, pp 71-72) set 
up the premise that no fuel burns un- 
less, or until, it becomes a gas. Coal, a 
solid fuel, requires considerable prep- 
aration because it is a solid and differs 
in composition from one mine to 
another. 

Pulverizing Systems. Pulverizing or 
breaking up raw coal to a powderlike 
substance is one way of preparing coal 
for the combustion process. It can be 
likened to the “atomization” phase of oil 
burning in that the surface area of the 
fuel to be exposed is greatly increased. 
Once fuel is in this form it must be 
transferred to the furnace, mixed with 


the necessary air, placed in the proper 
temperature environment and given 
time to burn. 

The two basic systems for these oper- 
ations are (1) the bin-and-feeder (2) 
the unit or direct-fired system. The 
older of the two, the bin-and-feeder 
system, has its major importance in 
firing coals like anthracite. 

Its most serious disadvantage is a 
heavy capital outlay; usually a sepa- 
rate mill house for drying and pulver- 
izing equipment, plus conveyors, bunk- 
ers and feeders for fuel delivery. 

But the bin system has important 
advantages: (1) coal preparation is in- 
dependent of furnace operation (2) 
pulverizing mills can operate at opti- 
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IMPACT FROM HAMMERS of first stage and 
from pegs of second combine forces to pulverize coal 


mum capacity to give uniform fine- 
ness (3) large storage bins act as reser- 
voirs against outages (4) use of many 
burners, individually controlled, gives a 
flexible furnace, permits adjustment to 
give optimum combustion. 

What about the second, the unit 
system? Today’s unit does four jobs: 
(1) pulverizes raw coal (2) dries it in 
the same operation (3) sifts or sepa- 
rates the already pulverized coal within 
the mill (4) transports this powdered 
coal to the furnace. All at a large cap- 
ital saving. 

Secret of this saving is a preheated 
air sweep admitted to the pulverizing 
mill. The warm air is the drying ele- 
ment, sifting agent and transporting 
medium. This 3-fold function is not 
without disadvantage. Each of these op- 
erations has one optimum ratio between 
air and powdered coal for best per- 
formance. The same amount of air for 
all jobs means simply that the choice is 
the proverbial happy medium. 

Transporting Coal. The bin-and-feeder 
arrangement for pulverizing gener- 
ally employs a worm-and-screw feeder 
to push coal to the burner where it be- 
comes air-borne. The unit system uses 
air sweeping through the mill for its 
transporting medium. Air-borne fuel, 
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actually a dispersion of a solid in a gas 
and not too generally understood, can 
be likened for practical purposes to a 
liquid. 

Burner design follows the liquid con- 
cept. Its job is to mix the fuel and the 
primary or ignition air (sometimes the 
secondary air, too) and then introduce 
them to the furnace with, often, a 
turbulent motion, not too unlike the 
function of an oil burner. In addition, 
burner design has to do with flame 
shape and combustible travel time. 

Once the fuel-air mix reaches the 
furnace its travel and combustion differs 
with furnace design. This design fol- 
lows one of two principles—the dry 
bottom or the slag tap. The names 
come from the means by which ash is 
removed. In the slag tap, employing 
higher furnace temperatures than dry 
bottom, ash is kept molten so it flows 
from the furnace. To keep it molten 
many designs direct burner flame into 
or toward the ash. In dry bottom de- 
sign the effort is directed toward tem- 
peratures below slagging range. 

Major Equipment. Pulverizers em- 
ploy impact, grinding, rolling or crush- 
ing action to powder coal (see photos). 
One recent design, reported capable of 
ratings up to 10,000 lb coal per hr, has 


BALL-MILL PULVERIZER resembles a tumbling barrel with 
rotating drum filled with coal 


and heavy 


steel balls 


Firing Play Air Pollution? 


a steam jet for the pulverizing force. 
All strive for uniform fineness at high 
throughput and low power consump- 
tion. High moisture and ash contents 
for a given size output, plus a low 
grindability index in the raw coal 
undergoing pulverization, constitute the 
limiting factors on mill capacity. The 
degree of fineness achieved in the pul- 
verizing process directly affects avail- 
able surface and, in turn, ignition and 
combustion. 

Preheated air dries, classifies and 
transports powdered coal to the burner, 
in the direct-fired systems. If it were 
always pessible to use this medium as 
the primary or ignition air as well, it 
would simplify combustion. But this is 
not always the case. 

In general, as the volatile content 
of a coal decreases, the degree of fine- 
ness (and often work of the pulverizer) 
increases while the percentage of pri- 
mary air for ignition purposes de- 
creases. A rule of thumb places 
the percentage of primary air equal to 
that of volatile-content for anthracite. 
Sometimes this percentage of optimum 
primary air is so low that any single 
volume of air capable of performing all 
the functions of a direct-fired system 
far exceeds this optimum figure. Only 
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in recent years has the unit system been 
applied successfully to anthracite. Suc- 
cess hinges on removing excess air 
from the transporting air before it en- 
ters the burner to become primary air. 

Burners. There are broadly two 
types of burners for firing powdered 
coals: (1) nozzle (2) turbulent burner. 

The so-called “fan-tail” or U flame 
issues from a nozzle burner. Mixing of 
air and entrained fuel occurs within the 
furnace chamber. Usually the mixing 
force is secondary air admitted through 
separate nozzles. Occasionally a tertiary 
a‘r is directed through inlet vanes 


BURNER EMPLOYS A ROTARY IMPELLER mounted on igni- 
tion tube as a coal spreader, plus adjustable air vanes 


grouped around the primary air and 
coal inlet. 

The turbulent, flare-type burner im- 
parts a rotary motion to (1) the coal-air 
mixture in a central nozzle (2) the sec- 
ondary air issuing from a circular cham- 
ber around that nozzle—all within the 
burner. This gives some premixing for 
coal and air. Turbulence occurs outside 
the burner. 

Burners are further grouped accord- 
ing to location in the furnace, that is, 
vertical, horizontal, intertube, corner or 
opposed. Early vertical firing had the 
primary air and coal nozzle at top of 


COAL AND PRIMARY AIR discharge through the coal spreader of this horizontal 
flare-type burner, make turbulent mixture with incoming secondary air 


TURBULENT BURNER for coal and oil firing rotates incom- 
ing fuel and air mixture as well as secondary air 


furnace chamber pointing downward, 
more or less vertically. Secondary air 
nozzles in a wall of the furnace di- 
rected air horizontally into the chamber. 

Horizontal, nozzle-type burners, lo- 
cated in opposite walls, to give “op- 
posed firing” or in corners to give 
“tangential firing” play the flames 
against one another in the first case and 
tangent to an imaginary circle in the 
second. Several advantages seem ap- 
parent from such firing (1) a pro- 
nounced turbulence can be set up (2) 
any unburned combustible in the “tail” 
of one nozzle flame is caught up in the 
second. 

Cyclone Burner. A very recent en- 
try in the field of pulverized fuel firing 
is the cyclone burner (Power, Jan 
1947, pp 77-80). This burner receives 
crushed, not pulverized, coal in a 
stream of high-velocity air tangent to 
the circular burner housing. The coal 
thrown to the rim of the burner by cen- 
trifugal force and held by a coating of 
molten ash receives a vigorous scrub- 
bing by the fast moving air until the 
energy of the incoming air is spent. 
Secondary air to complete combustion 
enters also at a high velocity and paral- 
lel to the path of the primary air-coal 
mix. With a temperature in the burner 
chamber high enough to promote and 
sustain combustion the stream of pri- 
mary air combines with the distilled 
volatiles and the parallel secondary-air 
flow completes combustion to leave only 
ash. 

If the fusion temperature of the coal 
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CRUSHED COAL AND AIR enter cyclone burner with a TANGENTIAL BURNER directs flame tangent to an imag- 
Slag sticks to the burner wall 


whirling motion and burn. 


is below that reached during combus- 
tion the ash becomes molten and under 
centrifugal force clings to the surface 
of the burner. By inclining the burner 
the ash proceeds to the low point of 
the burner where it discharges con- 
tinuously. 

Combination Burners. The war years 
emphasized the need for fuel flexibility 
and since most pulverized-fuel furnaces 
lend themselves to oil or gas firing, 
combination burners have been devel- 
oped. Most combination burners for oil, 
gas or coal admit all the air for com- 
bustion through the burner. Only the 
primary air carrying coal to the burner 
is premixed. 

Furnace Types. The modern water- 
cooled furnace, such as is often used in 
firing pulverized coal, has two functions. 
It must (1) permit economical burning 
of fuel and (2) take away or absorb 
enough of the heat released to hold 
flue-gas temperatures below the slag- 
ging point. 

Successful pulverized-fuel firing re- 
sults from an intensive mixture of coal 
and air within the furnace proper to 
give complete combustion in the short- 
est time and within the least space. 
First requirement that the flame must 
meet is not to impinge on combustion- 
chamber walls. Beyond that blanket 
requirement for all firing systems, the 
pulverized-coal installation is charac- 
terized by a necessary balance between 
available coal transport time and com- 
bustion time. 

Here is why that balance is so im- 


POWER ®@ January 1948 


inary circle 


portant. Temperatures realized in the 
combustion of most coals are well in 
excess of the ash-fusion temperatures. 
Coal burned in suspension, then, has its 
ash content at one time or another in a 
molten state. It is highly desirable for 
the ash to be dry if it is to enter the 
gas passages of the steam generator. 
Transfer of heat from the suspended 
coal particle by radiation to the boiler 
surface is the only way of attaining this 
dry state. And it takes time. 

Can it be sped up? Yes, fully water- 
cooled furnaces absorb heat faster than 
other furnaces. But the time for ab- 
sorbing the heat usually exceeds the 
combustion time. This time in a system 
of suspended-fuel firing is roughly 
equivalent to distance. So the distance 
between the burner point and the en- 
trance to the gas surface is a function 
of the time required for heat absorp- 
tion. The magnitude of this time or of 
furnace distance is largely determined 
by ash content of a given-sized fuel. 

There is still one other factor grow- 
ing out of the ash in suspended coal 
firing. In the course of combustion, 
ash particles, while still molten, bump 
into other ash particles to form still 
larger pieces. They are often too large 
to stay in suspension, so drop out. The 
accumulation of these pieces presents 
a problem of removing them from the 
furnace. 

At this point a choice may be made 
whether to keep the ash, when once 
molten, in that state or to return it 
to the dry state before removal. That in 


in the furnace 


interior, aids turbulence 


a nutshell is the reason for the two 
different designs—the slag tap for molt- 
en-ash removal, the dry bottom for dry- 
ash removal. 

What steps can be taken to reduce 
atmospheric pollution from pulverized- 
coal firing? This pollution problem is 
almost entirely one of flue dust, or 
flyash as it is often called. Smoke 
can and does occur in arrested combus- 
tion—where flame impinged on tubes, 
or fuel feed went badly out of balance 
from, say, moisture hanging up the 
raw-coal supply. But the major prob- 
lem is one of flue dust. 

Flue dust is a byproduct of sus- 
pension firing of a solid fuel. Its quan- 
tity, by weight, can be reduced by striv- 
ing for complete combustion. Here are 
some operating aids. 

The pulverizing mill promotes good 
combustion by delivering uniformly fine 
coal to the coal transport system. This 
system, in turn, should distribute coal 
uniformly within the feeder aided by 
orifice or directional vanes. 

Good burning depends on suitable 
coal, clean burners, proper mixing. De- 
signs should permit a primary air as 
close as possible to the optimum igni- 
tion air ratio for all loads. For ex- 
tremely low loads use separate burners. 

Design improvements represent the 
principal hope for reduced flue dust 
to atmosphere from _pulverized-coal 
burners. Removal of entrained flyash 
from flue gas by external collecting 
equipment will be discussed in a later 
article in the series. 
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THE CENTRAL PLANT, being quite flexible in its field of application, can 
condition large areas or numerous small rooms if the duct space is available 


Cooling coil and 
fans 


Supply-air grille, 


Cooling-water 
supply and return 
connection for 
condensing unit 


ONE OR MORE SELF-CONTAINED UNITS can be installed at the load. With this 
arrangement amount of outside air that is necessary comes in by infiltration 


P SELECTION OF air-conditioning equip- 
ment is based on the principles of 
psychrometry, air flow and, to a great 
extent, on heat-transfer data. Applica- 
tion requirements that affect selection 
depend largely on the elements of air 
conditioning: temperature, humidity, 
air purity and air motion. Let’s look 
at the factors affecting system design. 
Determining Size. Capacity of equip- 
ment depends on gain or loss of sensi- 
ble heat and moisture to the condi- 
tioned space. Controlling factors of 
these gains or losses are (1) tempera- 
ture and humidity to maintain (2) 
quantity of outside air introduced (3) 
effects of sunshine and occupancy and 
(4) miscellaneous’ internal heat 
sources, ranges, steam tables, etc. 
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Total quantity of air supplied and the 
method of introducing it must provide 
even temperature distribution and ade- 
quate air motion without creating un- 
pleasant drafts. Design characteristics 
of each element in the system, includ- 
ing the controls, should meet applica- 
tion requirements under varying condi- 
tions of operation. Preliminary work 
in designing an air-conditioning sys- 
tem involves: (1) careful survey of 
premises, (2) calculation of cooling 
load (3) selection of type of system 
(4) choice of equipment. 

The survey involves collecting in- 
formation to determine application re- 
quirements, cooling load, best method 
of air distribution, and best location 
and arrangement of equipment, as well 


Fit the Air-Conditioning System 


Economy in choice of equip- 
ment requires a balance be- 
tween operating expense and 
But a slight 
variation either way may de- 


fixed charges. 


cide whether occupants are 
completely satisfied: Part | 


By J D CONSTANCE 
Professional Engineer 


as careful evaluation of constructional 
and architectural features of the build- 
ing to get a harmonious layout. 

System Selection. What type ef sys- 
tem to use involves a consideration of 
numerous possibilities, such as a unit 
system, or central plant with zoning ar- 
rangements. Essential difference be- 
tween a central-plant system, Fig. 1, 
and unit system is in the location of 
the air-conditioning machinery and the 
methods of air distribution. A unit sys- 
tem, Fig. 2, is usually factory assem- 
bled whereas a central-plant system can 
be either tailor-made in the field or 
made from factory-built assemblies that 
are flexible enough to permit incorporat- 
ing special design features. The cen- 
tral-plant conditioner is more flexible 
in its field of application. 

To a certain degree the application 
determines the type of system, as fol- 
lows: 

Large rooms with highly concentrated 
loads generally require a central plant. 
Here the air must be carefully dis- 
tributed and projected over wide areas 
without annoying drafts. Air streams 
leaving the supply outlets must be 
properly thrown to effect ribbons of 
air that mix with room air in the right 
areas. Extensive duct-distribution sys- 
tems may be the only way to get such 
acceptable conditions and hold occu- 
pancy complaints to a minimum. Fur- 
thermore, reducing the total number of 
operating units minimizes the number 
of moving parts, as well as water, 
drain and electrical connections. 

A number of small rooms, however, 
may be handled by either a unit or 
central-plant system. For example, an 
existing building may lack space to 
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erect a duct system or the duct work 
may interfere with the architectural ar- 
rangement. 

A single definite procedure, which di- 
rectly determines the combination of 
equipment that best meets the funda- 
mental requirements of adequate per- 
formance and lowest cost, is inherently 
impossible because of the large num- 
ber of variables involved. For instance, 
a given capacity may be obtained with 
one combination of heat-transfer sur- 
face and cooling-medium temperature, 
or with a greater amount of surface and 
a higher cooling-medium temperature. 
The former is more economical in cool- 
ing surface cost, but requires more ex- 
pensive refrigerating equipment than 
the latter. 

To illustrate further, the same ca- 
pacity may be had at a fixed tempera- 
ture of cooling medium with various 
combinations of cooling surface and air 
flow. Combination with the least air- 
flow volume requires the largest and 
most expensive cooling surface, but the 
smallest and least expensive fan and 
duct distribution system. 

Air Temperature. Relation between 
quantity and temperature of delivered 
air is very important; it is, in fact, too 
often a deciding factor between suc- 
cess and failure. After all, the occu- 
pant is more interested in how he feels 
than in the mechanical features of a, 
system. For example, air may be in- 
troduced at a dry-bulb temperature of, 
say, 15 or 30 F below the dry-bulb 
temperature to be maintained in the 
conditioned space. Same load require- 
ments are satisfied with half the volume 
of air delivered at the latter tempera- 
ture differential. Fan and duct sizes 
are, therefore, smaller for the 30-F 
condition. 

This temperature difference, known 
as diffusion, has certain practical limi- 
tations that are affected by ceiling 
height and supply-grille design. A 
rough criterion is: If the rate of air 
supply is equivalent to a complete space 
volume change in 6 to 8 min, it should 
be relatively simple to arrange the sup- 
ply and return grilles to provide satis- 
factory air and temperature distribution 
and air motion. Under ordinary condi- 
tions practice does not recommend al- 
lowing air changes to fall outside these 
limits. 

Design Considerations. In selecting 
equipment, consider carefully the previ- 
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solves temperature, moisture problems 


ously mentioned methods of introducing 
air to the conditioned space, relative 
costs of the air conditioner, refrigera- 
tion, refrigeration equipment and air- 
distribution system as well as design 
characteristics of the equipment. In 
selecting the latter to meet specified ca- 
pacity requirements use a skeleton psy- 
chrometric chart such as Fig. 3. 

Dehumidification. The air can be de- 
humidified by passing it over a cooling 
surface or through a water spray, either 
of which is maintained at a temperature 
below the initial dewpoint of the air. 
Problem is to select the surface and its 
temperature so dehumidification and 
sensible heat absorption will be in a 
proportion that just offsets the moisture 
and sensible-heat gains of the space be- 
ing maintained at a certain predeter- 
mined dry-bulb temperature and rela- 
tive humidity. 

In Fig. 3 moisture content or absolute 
humidity forms the vertical scale or or- 
dinate, and dry-bulb temperature the 
horizontal scale or abscissa. The curve 
represents the weight of water vapor 
associated with a unit weight of air at 
atmospheric pressure. In a conditioner, 
air at a certain temperature is intro- 
duced to the cooling surface indicated 
as point 1. Dry-bulb temperature would 
be ¢, and humidity w,, expressed as 
grains of water vapor per pound of dry 
air. If a point S is located on the 
saturation curve at the temperature ¢,, 
and a straight line drawn connecting 
point 1 and S, then some point, 2, 
located on this straight line, represents 
the condition of air leaving the surface, 
and its dry-bulb temperature is t.. 

Temperature at point 2 varies de- 
pending on: (1) rate of air flow (2) 
area of cooling surface (3) depth of 
cooling-coil surface parallel to flow (4) 
sensible heat-transfer coefficient of the 
surface and (5) entering-air and sur- 
face temperatures. Humidity at this 


Temperature 


Surface 


HEAT-TRANSFER PROCESS from air 
to evaporator is shown by line t, to t, 


point becomes automatically fixed and 
for cooling-coil installations is usually 
approximately 90% relative humidity. 
Dry-bulb temperature of air leaving the 
surface cooler may be calculated from 
equations of heat transfer and energy 
conservation (symbols defined, p 83): 
1. Hy = Aa ha (ta—ts)m, Btu per hr 
2. H, = 0.244XMX(ti—t2), Btu per hr 
The log mean-temperature difference 
(t, — t,)m is most generally used and 
may be defined by the equation: 
3. (ta — te) m= 

» F degrees 


2.3 
Og10 


Fig. 4 shows graphically the heat- 
transfer process. Temperature of heat- 
transfer surface t, is constant through- 
out but air is cooled from the dry-bulb 
temperature to t, The difference 
(t. — t,) is called the smaller, and 
(t, — t,) the larger. If the ratio of 
larger difference to smaller is less than 
2 the arithmetic mean temperature may 
be used with about a 4% error, which 
is commonly acceptable. Otherwise, the 
log mean temperature is determined by 
equation 3. The arithmetic mean may 
be expressed: 

(ti — te) + (te — t,) 

2 
Slope of cooling line 1-S in Fig. 3 
depends on cooling-surface arrange- 
ment. The deeper the coil in the direc- 
tion of air flow, the steeper the slope 
and the more latent cooling accom- 
plished at the expense of sensible-heat 
removal. Substance of this principle is 
that when air is cooled by a surface 
having a temperature less than the ini- 
tial dewpoint temperature of the air, 
dehumidification or latent-heat removal, 
expressed in heat units, is a definite 
percentage of the sensible-heat reduc- 
tion. Important thing is that this de- 
humidification ratio is determined from 
psychrometric principles. The equa- 
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SKELETON PSYCHROMETRIC CHART: A shows the air-conditioning cycle at 


tion that relates this ratio to the tem- 
perature and humidity of the entering 
air and the surface temperature is: 
5. H./H, = f = 0.62 

— ¢, 

Cooling, Dehumidification. Let’s now 
consider what takes place in the sys- 
tem. Return air from the conditioned 
space mixes with outside air in the 
suction box of the air conditioner. Mix- 
ture is then filtered before coming to the 
cooling surface. Sensible heat and 
moisture are extracted at rates equal to 
the sensible- and latent-heat gains, re- 
spectively. This treated air, which is 
now cooler and drier than the average, 
or design, indoor condition, is finally 
distributed to the conditioned space. 

Fig. 5A associates the process on the 
psychrometric chart with a schematic 
layout of the mechanical system, Fig. 
5B, showing point locations in the sys- 
tem. Mixing of outside air with return 
air may be represented on the psy- 
chrometric chart by a strafght line 
joining the points representing initial 
stated conditions. If we let point O 
represent the condition of outside air, 
fixed by design outdoor dry- and wet- 
bulb temperatures, then point i repre- 
sents the condition of inside or recircu- 
lated air, fixed by design, indoor, dry- 
and wet-bulb temperatures. 

Resulting mixture is then repre- 
sented by 1, which is so located that the 
distance from i to 1 bears a percentage 
relation to the distance from i to O, 
equal to the outside air-supply volume 
expressed as a percentage of the total 
circulation. In other words, if the out- 
side-air supply is taken as 25% of the 
total handled by the conditioner, re- 
sulting mixture condition is expressed 
by a point 75% away from point 0. 
If the ratio of outside air to inside air 
were 50-50 the resulting mixture would 
be expressed by a point midway be- 
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points corresponding to those indicated on a simplified layout of the system, B 


tween 0 and i. Usually point 1 may 
be determined by laying off the dis- 
tance along line 0-i, as explained. 

The air is then cooled and dehumidi- 
fied in the conditioner, leaving at point 
2. Air leaving a dry-coil conditioner 
is never saturated because of bypassing 
and incomplete cooling and turbulence. 
Reduction of dry-bulb temperature is 
just equal to that necessary to absorb 
an amount of heat equal to the sensible- 
heat gain. In like manner, the reduc- 
tion of absolute humidity corresponds 
to the latent-heat gain realized in the 
conditioned space. 

Only sensible heat is picked up by 
air in the duct and the rise in dry-bulb 
temperature is t,; — t.. Length of the 
line from 2 to 3, Fig. 5A, is propor- 
tional to the sensible-heat gain in the 
system. Air is then introduced to the 
conditioned space at a temperature and 
humidity represented by point 3. In an 
actual system the unintentional heat 
gain from 2 to 3 should be kept to a 
minimum by insulating the supply duct 
in unconditioned areas. 

In the conditioned space the air sup- 
ply absorbs sensible heat and moisture 
until its condition is represented by i. 
Length of line from 3 to 4 is propor- 
tional to the sensible-heat gain of the 
room alone and exclusive of the sensi- 
ble-heat gain of outside air supplied 
mechanically and mixed with recircu- 
lated air. 

Length of line from 4 to i, Fig. 5A, 
is proportional to latent-heat gain of 
the room exclusive of mechanical out- 
side-air supply. After picking up its 
quota of sensible and latent heat, air 
removed from the room is at condition 
i. Mixing with outdoor air increases 
its moisture content and dry-bulb tem- 
perature to the condition represented 
by 1. Distance from i to 5 is propor- 
tional to the sensible-heat gain from 
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CONDENSING-UNIT capacity curve A 
superimposed on that of evaporator B 


outdoor air, and the line from 5 to 1 
is proportional to the latent-heat gain. 
In actual practice, air conditions follow 
the paths shown by solid lines. 
Equipment Selection. . We have not 
said much about how air is to be 
brought to condition 2. As mentioned, 
this may be done by passing air over a 
surface having the correct temperature, 
determined by extending the straight 
line joining points 1 and 2, until it 
meets the saturation curve at S. In 
actual design, however, the extension 
may fail to intersect the saturation 
curve. This will be discussed later. 
If intersection with the saturation 
curve is obtained, required size of cool- 
ing surface can be determined directly 
from the sensible-heat load. Thus, from 
equation 1: 
« H, 
A. ha (ta ts) m 
Refrigeration equipment is selected 
on the basis of total cooling load and 
required cooling-medium temperature. 
Latter depends on total cooling load 
and coefficient of heat transfer from 
surface to cooling medium, as given by 
the following relation: 
1. (te te = 
Judgment must be exercised in se- 
lecting an economical combination of 
heat-transfer surface and refrigeration 
equipment. Equation 6 shows that the 
greater the mean-temperature difference 
between air and cooling surface, the 
less surface required. Referring to Fig. 
3 for fixed entering-air and surface 
temperature, mean-temperature differ- 
ence may be increased by increasing 
t.. But an increase in tf, is permissible 
only by increasing total air flow be- 
cause: 
= H, 
~ 0.24 
This is equivalent to saying that a 


8. ti — te 
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transfer surface, F. 


dry air. 


SYMBOLS USED IN THE EQUATIONS 


ALL TEMPERATURES ARE DRY BULB, F. 
‘t. — ts)m = Mean-temperature difference between air and _ heat- 


(t. - t-)m = mean-temperature difference between heat-transfer sur- 
face and cooling medium, F. 


w = water-vapor content of moist air, grains per pound of 


ha = coefficient of heat transfer between air and heat-transfer 
surface, Btu per hr per sq ft per F. 

h, = coefficient of heat transfer between heat-transfer surface 

and cooling medium, Btu per hr per sq ft per F. 

= area of heat-transfer surface exposed to air, sq ft. 

A, = area of heat-transfer surface exposed to cooling medium, 


sq ft. 
M = weight rate of air flow, lb per hr. 
Q = volurne rate of air flow, cfm. 
H, = sensible-heat capacity, Btu per hr. 
H, = latent-heat capacity, Btu per hr. 
H, = H, + H_ = total heat capacity, Btu per hr. 
f = H/H.. 
0.24 = 


mean specific heat of moist air over range of conditions 
encountered in comfort applications, Btu per lb per F. 


given amount of heat may be removed 
from a large quantity of air with less 
heat-transfer surface than is required 
with a smaller flow of air. Thus, an 
important point to consider is an eco- 
nomic balance between air quantity and 
heat-transfer surface, together with a 
careful consideration of the effect of 
air temperature and quantity on the 
method of introducing it to the condi- 
tioned space. 

In determining the economic balance 
let’s confine the discussion to a system 
composed of a refrigeration condensing 
unit (compressor and condenser) and 
a direct-expansion cooling coil. Fig. 6 
permits a direct visual appreciation of 
the relative importance’ of each con- 
tributing factor. Separate performance 
of condensing units and coils can be 
easily computed, but once the two have 
been connected, the situation changes. 
Condensing unit and coil act as a single 
unit, and every change in the operating 
conditions of one affects the other; per- 
formance of the combination depends on 
their individual characteristics. Let’s 
again look at Fig. 6. 

Refrigerating capacity of a condens- 
ing unit varies with system suction 
pressure. A condensing unit, operating 
at a given speed and using a definite 
quantity of condensing water at a cer- 
tain temperature, heated through a cer- 
tain temperature range, presents a 
characteristic curve A (straight line), 
Fig. 6. Capacity in total tons of refriger- 
ation increases with suction temperature 
and pressure. 

Like condensing units, capacity of an 
evaporator or cooling coil varies with 
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suction pressure. Capacity decreases, 
however, with rising suction pressure 
as illustrated by curve B, representing 
a certain surface area over which a 
definite volume of air passes under cer- 
tain temperature and humidity condi- 
tions. 

If a condensing unit is selected for 
a given refrigerating capacity and suc- 
tion temperature, an evaporator having 
a like capacity at the same suction 
temperature must be chosen, but once 
the two are connected they act as a 
unit. Changes in air conditions through 
the coil are the most critical factors 
because other variables remain reason- 
ably constant. Thus, warmer and more 


humid air displaces curve B, upward 
and to the right parallel to its original 
position B,. As a result the system op- 
erates at a higher suction pressure, 
develops greater capacity, and gives 
greater sensible-heat removal but less 
latent-heat removal. Where load varies 
widely, divide the conditioned space 
into zones having their own peculiar 
latent and sensible-heat loadings. Each 
zone can be controlled separately. 

Selecting Design Conditions. In com- 
fort applications, select design indoor 
conditions carefully. A slight modifica- 
tion in the design humidity will, under 
certain conditions, effect an appreciable 
saving in equipment cost because the 
comfort zone, discussed completely in 
the ASHVE Guide, covers a wide range 
of relative humidities. 

For example, consider an application 
in which there is but dittle latent heat 
gain compared to sensible in the condi- 
tioned space. If the coil selected bal- 
ances the load and removes latent and 
sensible heat in the same ratio as they 
are picked up in the conditioned space, 
the line 1 to 2, Fig. 3, will be nearly 
horizontal, and the resultant surface tem- 
perature required, t,, might be so high 
as to require a very large cooling sur- 
face. since in equation 6, (ts—ts)m 
would become smaller. By decreasing 
the design-indoor humidity slightly, a 
lower surface temperature will be re- 
quired to move the additional latent 
heat. As a result, (t,—t,)m will be 
greater and permit the use of less sur- 
face operating at a lower refrigerating 
suction pressure. 

Editor’s note: Next article will solve 
problems on design. 


MIT Sets Up Gas-Turbine Lab 


Massachusetts Institute of Technology 
has established a gas-turbine labora- 
tory. At the dedication ceremonies, Karl 
T Compton, president, emphasized the 
significant possibilities and the im- 
portance of research in this field in 
training engineers. 

Long-range research will be the 
major objective under the guidance of 
Edward S Taylor, director. Equipment 
includes a high-speed wind tunnel cap- 
able of operating at three times the 
velocity of sound. 

It also has a cascade device for the 
study of flow through compressor and 
turbine blades. A compressor able 
to supply air at 50 psi at a rate of 6 lb 


per sec to combustion apparatus is also 
present. 

The gas turbine is well adapted to 
long-range research as it is easily sep- 
arated into its major components, in- 
cluding compressor, combustion cham- 
ber turbine proper. Several projects 
were begun during the construction 
period. 

Heavy contributors to the laboratory’s 
construction were: Alfred P Sloan, Jr, 
chairman of General Motors, General 
Electric Co, Westinghouse Electric 
Corp, United Aircraft Co, General Ma- 
chinery Co, Curtis-Wright Corp and the 
U. S. Navy. which furnished certain 
equipment. 
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DIESEL-BEARING 
EVOLUTION FROM 
CAST-IN TO SLIP-IN 


BABBITTED bearing cast in place in 
housing serves in slow-speed engines 


INTEGRAL bearing was forerunner of 
some present designs. Cylinders held 
together by bolts were babbitted and 
machine-finished on outside diameter. 
This design reduced lining thickness, 
hand fitting needed for replacement. 
Rebabbitting could be done at factory 


INTERCHANGEABLE design comprises 
bronze back with centrifugally cast 
lining; finishing stock is provided on 
ID for machining or scraping to fit 


For Top-notch Diesel Operation Know 


To meet today’s heavier demands, improved bearings have been 
developed. Here’s the way they came into use, the reasons why, 


and an explanation of their mechanical construction features* 


P CONDITIONS IN DIESEL ENGINES make 
life tough for bearings. To meet these 
ever more severe demands, bearing de- 
signs have undergone radical changes 
since Isaac Babbitt introduced the bear- 
ing alloy now known by his name. 

The early idea was to apply a gener- 
ous quantity of a high-tin alloy directly 
to a cast-iron or bronze housing. Be- 
cause chemical bonding was unknown, 
mechanical means of making the lining 
stay in the housing had to be used. Meth- 
ods included tapping large holes with 
coarse threads, and tapping and screw- 
ing-in flat-head screws, but the common 
procedure involved casting or machin- 
ing dovetail grooves into the housing 
(see above). In large diesels, lining 
sometimes reached a thickness of 114 
in., Or more. 

In spite of casting difficulties, such 
bearings worked rather well where unit 
loads were low and speeds slow. Never- 
theless, wear eventually reached a point 
where the babbitt had to be recast and 
brought to a fit, an operation requiring 
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time, equipment and skill, and success 
was not always sure. 

Yesterday's Bearings. Forerunner of 
some present bearings was the integral 
design, consisting of a_babbitt-lined 
split cylinder held together by bolts. 
The OD was machine-finished to fit the 
housing. Thus main bearings could be 
assembled to the crankshaft and the 
whole laid into a bedplate bored to 
mate OD of bearing backings. 

In this design, lining thickness was re- 
duced to ¥ to 3% in., depending on 
backing material and thickness. Dove- 
tail grooving was less drastic, but still 
used in most cases. These bearings 
could be replaced, with some hand fit- 
ting and shimming, and rebabbitting 
and machining could be done by the 
engine builder or a bearing maker. 

Next step was the interchangeable 
unit, consisting of a backing, usually 
bronze, with suitable lining material 
centrifugally or gravity cast by modern 
methods capable of obtaining a chemi- 
cal bond between lining and backing. 


Allowance for finishing was made on 
the ID. Bedplate and corresponding 
mainbearing caps were bored and the 
bearing OD machined to fit them. Stock 
was usually left at the parting faces, as 
well, for subsequent fitting. Methods of 
boring the assembled bearings to fit the 
shaft were sometimes employed, but 
usually laborious hand scraping was 
considered best. 

Resulting oil-clearance was variable, 
and high and low spots on the bearing 
surface could not be avoided. Also, be- 
cause bearings were finished to height 
by hand filing, contact of these surfaces 
with the corresponding half bearing 
was not too accurate. Linings still had 
to be relatively thick (14 to %4 in.) to 
offset inaccuracies in initial bedplate 
boring as well as to allow for hand 
scraping. When bearings of this type 
are put in new engines today the linings 
are machine bored to a truly round 
hole for a round shaft. 

Development of methods for chemi- 
cally bonding lining to backing led to 
occasional direct babbitting of crank- 
pin boxes. Elimination of lining anchor- 


*At the 19th National Oil ani Gas Power Confer- 
ence of the Oil and Gas Power Division, ASME, four 
comprehensive papers on bearings were presented by 
E Crankshaw and G W = LaPier, Cleveland Graphite 
Bronze Co; B J Esarey, National Bearing Division, 
Ameri an Brake Shoe Co; W EB Thill, Federal-Mogul 
Corp; and D B Wood, Aluminum Co of America. This 
article, and another to follow, is a condensation and free 
adaptation of these papers. 
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CRANKPIN BOX without bearing in- PRECISION bearing consists of a MONO-ALLOY bearing follows me- 
sert, babbitt being chemically bonded backing and thin lining machined for chanical features of precision-insert 
directly to box. Used occasionally interchangeable fit before assembly design but is made of a single metal 


Your Sleeve-Bearing Fundamentals 


Hord metal 
® 
ss A is small 
but Hoard A 
‘ S is large metal 
i 
Hard metal 
JOURNAL AT REST ne 
@ 
S is small 
but 
A is large 
Both 
AandS 
MODERATE SPEED HIGH SPEED are small 
i Theory pictures formation of oil film as shown above: Some metal-to-metal friction usually occurs in any 
: At rest, actual contact exists between shaft, bearing. bearing. Frictional resistance is proportional to 
% When shaft starts to turn, it tends to roll to left. the real area of contact A and the shear strength 
: Speed rises, shaft drags oil into wedge-shaped space, S of the softer metal. As diagramed above, the 
pressure builds up, lifts shaft off bearing. At full desired condition of keeping both A and S small is 
speed, hydraulic pressure tends to push shaft to side obtained by thin film of soft metal on hard metal 
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BEARING TERMS DEFINED 


Total crush 
ax 


__ Diameter of crankcase 


er connecting-rod bore 
----- Spread of bearing — — —— — 


SPREAD is making the bearing wider at 
parting faces than actual maximum sad-_ excess in height of a bearing over full 
die-bore size. This creates an initial half. At assembly, pressure at parting 
side pressure so any tendency on part of face forces equivalent of press fit, in- 
ends to curl after assembly is avoided suring close contact between back, bore 


CRUSH is the term used to describe the PARTING RELIEF, incorporated 
in some precision bearings, 
makes sure that bearing’s sharp 


edge does not rub on shaft if 


ages made it possible to reduce lining 
thickness still further. 

Hand scraping, necessary to some 
extent in all these designs, is expensive 
and time consuming. Successful oper- 
ation depends on the skill of the 
scraper. To get rid of these troubles, 
manufacturers developed accurate ways 
of bering bearings at assembly, and 
today’s precision-insert bearing. 

Today's Bearings. As its name im- 
plies, the precision bearing is an accu- 
rately finished unit consisting of a 
bronze or steel backing to which is 
bended a lining material. Mated to 
saddle bores, journals and crankpins 
held to equally close tolerances in man- 
ufacture, such bearings are completely 
interchangeable and directly replace- 
able. They can be stocked as spares and 
bearing replacement can be made with 
comparatively little shutdown time. If 
the shaft is not damaged or worn exces- 
sively, clearance is restored accurately 
without machining or hand fitting. 

Precision bearings are available with 
either steel or bronze backs, choice be- 
ing sometimes dictated by engine build- 
ers’ preferences, and sometimes by lin- 
ing material required. A recent develop- 
ment is the bearing made of a single 
material, such as one of several alu- 
minum alloys. These combine sufficient 
strength and rigidity with suitable anti- 
friction characteristics. 


THEORY OF BEARINGS 


Improvements in bearing design have 
gone hand in hand with gains in knowl- 
edge of what happens in operation, al- 
though much remains to be learned. The 
formation of an oil film is usually pic- 
tured by simplified diagrams such as 
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those on the preceding page. In com- 
mercial engines, however, there are 
some parts of the pressure area where 
oil film is so thin it must be measured 
in molecules, and others where metal- 
to-metal contact exists. Such thin-film 
(boundary layer) and metal-to-metal 
conditions also exist during starting and 
stopping. 

Dry-Friction Theory. A theory of dry 
friction developed by Dr F P Bowden 
helps to explain further the operation 
of bearings. As pictured on the preced- 
ing page, frictional resistance is pro- 
portional to the area of real contact be- 
tween the metals A, and the shear 
strength of the softer metal S. When a 
hard substance rubs another hard one, 
contact area is small but shear strength 
is high and so is frictional resistance. 
With a hard substance rubbing on a soft 
one, the low shear strength of the soft 
metal is offset by the greater area of 
contact. 

But if a hard material rubs on a thin 
film of a soft one over a hard back, both 
area and shear strength are low, giving 
low frictional drag. Extensive plastic 
deformation and penetration of the 
hard material cannot occur so even with 
heavy loads real contact area stays low. 
Resistance to shear is fixed by the softer 
metal, so this provides an artificial 
method of keeping both A and S small. 

In actual practice, small areas of 
metal-to-metal contact act to melt the 
thin film in spots, providing contact area 
necessary to support the load, thus actu- 
ally tending to form a uniform bearing 
area conforming more to the shaft and 
its deflections, and housing distortion, 
than the original. This dry-friction 
theory helps to explain success of thin 


there is sidewise misalignment 


plated films as “run in” surfaces and as 
means of adding corrosion resistance to 
known bearing metals. 

Trend in Linings. It has been seen 
that the trend is toward thinner linings 
and, in some cases, backs. This per- 
mits casting bearing material with 
increased soundness and uniformity, 
more advantageous engine assembly and 
improved operation, and lower cost. Se- 
lection of lining material (to be dis- 
cussed in detail later) and its final 
thickness is not haphazard. It is based 
on study of loads, speed, oiling condi- 
tions and other factors governing be- 
havior of the bearing in the engine. 
Such items as engine cleanliness, crank- 
shaft deflection and other unpredictable 
factors require that past experience also 
be considered. 

Based on test results and successful 
experience, lining thicknesses have 
moved steadily downward in the past 
few years. In automotive practice, 
thickness runs as low as 0.004 in. nomi- 
nal, about a practical minimum from 
the standpoint of bearing manufacturing 
economy. In diesel bearings the trend 
is also toward thinner linings since a 
thin lining is subjected to less stress and 
has greater flow resistance. In diesels, 
however, manufacturing economy is not 
usually the determining factor. When 
thin linings become excessively worn 
they ruin expensive crankshafts quicker, 
so a compromise in lining thickness to 
provide a greater margin of safety is 
desirable. Present-day diesel-bearing 
linings range in thickness from 0.015 
to 0.040 in., depending on bearing size 
and to some degree on the kind of lining 
material. 

Half bearings for diesel connecting 
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rods and mains are purposely made with 
certain dimensional peculiarities to ren- 
der them more substantial when as- 
sembled. Operators should know what 
these are and what they accomplish. 

Bearings are usually made wider 
across the parting faces than actual 
saddle-bore size, as shown above. This 
is known as spread. It creates initial 
side pressure so that, after assembly 
with the opposite half, any tendency 
for the ends to curl is eliminated. The 
fact that this also assures firm seating 
proves helpful to the mechanic, as hous- 
ing and bearing can be inverted without 
the latter falling out. 

Bearing Definitions. Crush is the term 
to describe the excess in height of a 
bearing over the full half. It imposes 
pressure against the parting faces of a 
pair of bearings after assembly in the 
housing, creating an equivalent press 
fit and assuring good contact between 
bearing back and housing-bore surface. 

Excessive crush can be more harmful 
than it would seem, causing distortion 
and thickening of the wall, thus impair- 
ing the oil clearance. In manufacture. 
this half height must be held rather 
close, between 0.0005 and 0.001 in. total 
tolerance. Special fixtures are used to 
check this dimension under known 
loading. 

Flanged bearings with proportion- 
ately large flanges require an addi- 
tional relief of the flange at the parting 
faces to a depth of 0.002 to 0.005 in. 
Because the flange has no backing sup- 
port and the remainder of the bearing 
is practically press fitted in the housing, 
the flange tends to warp if this pre- 
caution is not taken. 
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GROOVING TO CONVEY OIL: 
peripheral groove is supplied with oil for transfer to connecting-rod 


bearing through crankshaft oilway. 


In conventional main-bearing design, full 


Rule of thumb says cross-sectional 


area of groove should be at least '4 area of the crankshaft oilway 


GROOVING FOR OIL DISTRIBUTION: Grooving in highly loaded areas 
is discouraged, but it is often desirable in low-load areas to aid in 


properly distributing lubricant. 


At right, above, is grooving for long 


or large bearings; at left, “thumbnail” grooving for flanged bearings 


Another feature frequently incorpo- 
rated in precision bearings is parting- 
face relief. This is so small as to be 
indistinguishable in the finished bear- 
ing. Its purpose is to make certain that 
the sharp edge of the bearing does not 
rub against the shaft because of slight 
sidewise misalignment at assembly. If 
this occurred, the oil film would be 
scraped off. This relief also assures 
that any slight burr set up at the part- 
ing faces by the crush will not touch 
the shaft. Amount and length of taper 
depends on bearing and shaft size. 

Oil Grooves. Oil grooving is a spe- 
cific problem for each bearing as related 


to the total installation. The day is 
gone when indiscriminate “lattice-work” 
grooving was considered smart design. 
Instead, we have learned that each 
groove reduces allowable local load- 
carrying ability because oil-film 
pressure ordinarily built up to high in- 
tensities is reduced by the swath cut into 
the otherwise uninterrupted surface of 
the bearing. 

Oil grooves must be used sparingly 
and judiciously. This does not imply 
that they should be eliminated entirely 
for, when properly applied, they assist 
in formation of oil films. Wherever 

(Continued on page 160) 
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EVEN THOUGH UNITS LIKE THIS turbine run smoothly up to inspection time, resist an urge to postpone dismantling 


Establish Adequate Maintenance 


Protect investment, minimize operating costs by taking steam 


turbines out of service for inspection at regular intervals. 
Alf Hansen, turbine specialist, General Electric Co, tells 
what to look for and how to correct troubles at the start 


> A GOOD MANY INDUSTRIAL COMPANIES 
operate their power plants with little 
or no standby capacity. And yet a 
forced shutdown for one day may cost 
a company the equivalent of the average 
annual profit on the power plant. Best 
way to insure continuous power-equip- 
ment operation is to establish a planned 
schedule of inspection and mainte- 
nance. 

Some of the gains from a generating 
installation are lost if an extraction 
steam turbine is not available and boil- 
ers feed process steam direct to low- 
pressure lines. Modern turbines, among 
the most reliable prime movers today, 
accustom operators to smooth, continu- 
ous operation. So they are occasionally 
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tempted to postpone inspection periods 
until definite indications of faulty op- 
eration develop. Nevertheless, planned 
shutdowns for inspection (1) reduce 
forced outages (2) produce reliable 
power at minimum cost (3) insure 
safety of personnel and property. 

After a sound maintenance schedule 
has been established, don’t gamble by 
running a turbine a year longer just 
because it seems to operate smoothly at 
the time of a planned shutdown. 

Spare Capacity. Most continuous- 
process plants of medium size or larger 
have standby equipment. Plants with 
a spare turbine-generator have no dif- 
ficulty adhering to an established main- 
tenance program. 


When erected some plants have 
standby units, but increased production 
demands require all units to be on the 
line continuously. So production must 
be curtailed during inspection periods 
and inevitably equipment does not re- 
ceive necessary attention. Attempts are 
made to crowd a 2-week inspection 
period into a long weekend, but a more 
practicable procedure would be to take 
down the powerhouse equipment dur- 
ing a 2-week annual-vacation shutdown 
for the entire factory. 


INSPECTION FREQUENCY 


No general rule for frequency of in- 
spections can be applied to all indus- 
tries or even to all plants within the 
same industry. One large industrial 
concern operated a turbine for eight 
years without an internal inspection. 
Again, a hospital plant ran two small 
turbines 12 to 14 years without lifting 
the upper half of the turbine casing. 
Undoubtedly these power-plant op- 
erators had good reasons for their dis- 
regard of conventional maintenance 
schedules, but this practice cannot be 
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ADEQUATE INSTRUMENTATION AIDS efficient operation of this 2500-kw condensing unit by detecting abnormal conditions 


Program for Industrial Turbines 


recommended generally. Moreover 
these operators will probably be the 
first to agree that shorter intervals be- 
tween inspections are desirable for 
both safety and economy. 

Another industrial concern, operating 
three 2000-kw condensing turbines, at 
one time spent from three to four weeks 
for annual inspection, cleaning and 
overhauling of each unit. Their ac- 
curate records show that money for 
this work was returned in fuel savings 
within two months after the equipment 
went back on the line. 

Some 10 or 15 years ago manufac- 
turers recommended annual turbine in- 
spections and many users still adhere 
to this conservative practice. Today, 
in the utility plants, turbines are in- 
spected within 12 months after going 
into service, and then after every 10,000 
operating hours. If a turbine is not 
in daily service it may be well to keep 
the interval between inspections at 
10,000 operating hours, but not let total 
elapsed time exceed three years. 

Who Makes Inspections? Some indus- 
trial plants have maintenance men they 
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feel are competent to inspect and over- 
haul their turbines, but most concerns 
find it more satisfactory to employ the 
manufacturer’s field engineers to super- 
vise this work. The latter practice is 
highly recommended because the serv- 
ice engineer is factory trained and kept 
advised of new developments, and is in 
constant touch with the equipment de- 
signers. 

Most industrial insurance companies 
have inspectors in the field, primarily 
for their own protection. When con- 
templating an inspection notify the 
insurance company so their inspector 
may make his own observations. 


RECORD KEEPING 


Turbine inspectors should have a 
thorough procedure for systematic 
checking and recording of wear, ero- 
sion, gradual deterioration and func- 
tioning of governors and safety devices. 
References at the end of this article 
cover various phases of turbine inspec- 
tion and overhaul. 

Condition of all wearing parts of a 
turbine should be listed in the inspec- 


tion report. Photographs, sketches or 
templates may supplement this informa- 
tion. Comparison of these data for 
succeeding inspections will enable pre- 
dicting when parts should be replaced 
and preventing failure in service. 

Copies of inspectors’ reports should 
be in the files of both user and manu- 
facturer so that the life history of the 
unit is readily available to the parties 
principally interested. 

Operating Records. By properly log- 
ging certain readings hourly the oper- 
ator effectively “takes the pulse of the 
machine.” 

Stage-pressure records indicate where 
scale accumulates in the turbine steam 
path. A suddenly increased stage pres- 
sure usually results from a foreign ob- 
ject passing through the turbine and 
denting or restricting the nozzles and 
buckets. A gradually increasing stage 
pressure is usually caused by scale 
deposits. When stage pressures plotted 
against steam flow show an increase 
of 10%, it is time to do something 
about it. 

If deposits are soluble in water, the 
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steam path may be washed with satu- 
rated steam without dismantling the 
turbine. For deposits consisting mostly 
of silica scale or other insolubles, me- 
chanical cleaning is the most satisfac- 
tory; this requires dismantling the unit. 

During the war some shipyards and 
chemical-cleaning concerns on the West 
Coast removed turbine rotors and 
cleaned them in vats of cleaning sol- 
vents and weak acid solutions. Excel- 
lent results were reported. This method 
should be satisfactory if proper neutral- 
izing solutions are used after the clean- 
ing process. Air blast entraining flyash 
and other abrasives have also been used. 


LUBRICATING SYSTEM 


Oil temperatures leaving the bearings 
should be recorded on the log sheet. 
This gives a running check on the 
lubricating-system operation. A gradual 
increase in this temperature may be 
caused by (1) rising cooling-water 
temperature or (2) oil-cooler fouling. 
An increase in the oil temperature rise 
through the bearing (temperature dif- 
ference of bearing and oil-cooler out- 
lets) may be caused by (1) increased 
bearing loading from a change in align- 
ment (2) increased bearing friction 
from oil deterioration (3) decreased 
oil-flow rate (4) partial wiping by 
dirt entrained in the oil. 

These events call for prompt action. 
Look for steam blowing along the 
shaft from packing boxes. This steam 
finds its way into bearing housings and 
the condensate will deteriorate the oil. 
The lubricating system must be kept as 
free from moisture as possible. 


TURBINE VIBRATION 


An operator accustomed to the nat- 
ural hum of a turbine can usually detect 
increased vibration by the change in 
sound, but he should be equipped with 
instruments to measure vibration am- 
plitude. Readings should be taken at 
one point daily, say on the No. 1 bear- 
ing, and recorded. When vibration in- 
creases occur, take additional readings 
and prompt steps to locate the cause. 

The manufacturer's representative 
should be called in to investigate when 
vibrations approach a detrimental mag- 
nitude. At least six types can occur: 

1, Vibration at running-speed fre- 
quency, cause: rub or unbalance. 

2. Whipping, a vibration of critical- 
speed frequency, happens when the unit 
operates at a speed other than the criti- 
cal. This form of vibration, primarily 
caused by oil action in the bearings, 
can be determined by Frahm indicators. 

3. Half-speed frequency vibrations 
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Check Record 


ACCESSORIES AND CONDITIONS TO WATCK 
WHEN OPERATING A TURBINE-GENERATOR 


Clean air filter 


Maintain 
vibrations generator recommended 
periodically temperatures / brush 
Keepcollector exciter | 


Surface 
---air-coo/er 
sectiorss 


ss door| -600 feet 


Air velocity 
riot over 


per minute 


P at this area 


Check Record \.Watch 
water flow cooling-water cooler cleanliness 
temperature 


GENERATOR AND EXCITER require as careful followup during operation as the 
turbine even though mechanical construction is simpler and temperatures lower 


take place when the critical speed is 
other than about half running speed. A 
packing rub generally causes it. 

4. Double-frequency vibrations on the 
rotor are of such small amplitude that 
they are hard to detect. These are 
caused by difference in flexibility of a 
2-pole generator field in a_ plane 
through the pole-piece centers and a 
plane at right angles to it. In 2-pole 
machines the double-frequency vibra- 
tion appears in the stator frame when 
the field is applied. The poles, 180 deg 
apart, exert a magnetic force on the 
stator frame tending to distort it into an 
ellipse. The distortion rotates with the 
field and the two high and two low 
points on the ellipse’s circumference 
cause the vibration. 

5. Vibrations of very low frequency 
result from restricted bearing-oil flow. 


6. The pump-frequency vibrations are 
caused by incorrectly cut pump gears, 
or by the gears rubbing on their casing. 

Unbalance causes most common vi 
brations, but balancing does not elimi- 
nate the other types of vibrations. 


GENERATOR OPERATION 


Generator temperatures should be 
regularly read and recorded. In a 
closed ventilating system, rising tem: 
peratures with a constant electrical load 
may be caused by (1) reduced cooling: 
water flow (2) increased cooling-water 
temperature (3) fouled  air-cooler 
tubes. Steps should be taken to cor- 
rect rising temperatures before they 
reach the maximum value allowed by 
the manufacturer. Most ac generators 
are designed to operate at the following 
temperature rises: 
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Check safety devices 
and controls 
periodically. 

Their failure to 


function causes 


most accidents 


\ 
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Reservoir 
ofl tank / / 
i Extraction, 
Check rotor ! \ 
Watch bearing-oil” vibrations Test relief * / 
temperatures regularly / valves inall” 
\ 
extraction \ 
Record stage--~ lines 


pressures periodically 
to detect deposit buildup 


\ 
‘~~ Extraction 


Examine linkages 
and valve stems often 
detect signs 

\ of binding or sticking 


Check 
bearing-oil 
tempera- 


tures 


~ 


Exhaust 


Armature, 60 C measured by im- 
bedded detectors. 

Field, 85 C by resistance. 

Temperature rises are based on an 
ambient temperature not exceeding 
40 C. 

In open-ventilation systems, atmos- 
pheric air enters the generator through 
a screen or filter. Here a gradual rise 
in generator temperature for the same 
load and inlet-air temperature indicates 
that dirt accumulates in air passages. 

Keep collector rings clean, and main- 
tain brush pressures within limits speci- 
fied in manufacturer’s instruction books. 

Exciters. Most modern exciters are 
totally enclosed and _pipe-ventilated 
from the main generator, see illustra- 
tion. The air filter, mounted over the 
air outlet at the exciter-commutator end, 
should be replaced when the accumu- 
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FREQUENCY OF INSPECTION varies from hourly, for such 
readings as oil temperatures, to annually or longer when 


unit 


lated dust doubles the pressure drop of 
the air flowing through it. 

Any accumulation of dirt or metal 
dust inside the exciter housing should 
be prevented. When fitting new brushes 
or cleaning the commutator, take spe- 
cial precautions to remove all traces of 
carbon or copper dust from all parts of 
the exciter. Compressed air cleans 
most effectively, but be sure no water is 
entrained. 

Should dirt and dust be lodged with 
oil, clean it out with carbon tetra- 
chloride and carefully dry the surfaces. 
Carbon tetrachloride vapor has detri- 
mental effect on commutation, so all 
traces must be removed before starting 
the machine. Wipe studs and leads 
and clean the brush holders to remove 
all traces of metal dust. See that 


brushes move freely in the holders. 


is dismantled for 
some vital points to watch, insuring safety and economy 


internal examination. Here are 


Brush pressure should be maintained 
within manufacturer’s limits, about 3 
to 34% psi of contact surface. 

New brushes should be fitted care- 
fully on the commutator. Keep the 
commutator clean and maintain its pol- 
ished surface; wipe it occasionally with 
a piece of hard canvas. - 


ACCESSORY DEVICES 


Failure of safety devices to function 
causes practically all steam-turbine ac- 
cidents. It is important that these de- 
vices be checked periodically to insure 
their being in working order. 

The emergency overspeed governor 
must be examined and tripped at regu- 
lar intervals. Whenever a machine is 
shut down this should be done by the 
hand trip rather than by manual clos- 

(Continued on page 150) 
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\--- Centrifugal fan 


With zero air flow, pressure 
difference in horizontal duct 
between A and B equals zero 


' 
~ 

= 


O 


<“Centritugal fan 


x 


With zero air flow, pressure 
difference in vertical duct 
f.om A to B equals air weight 


> Desicners with no experience in lay- 
ing out specifications for air systems 
find themselves at a serious disadvan- 
tage trying to find reliable basic data. 
Charts, giving pressure drops for air 
flow through galvanized pipe and round 
sheet-metal ducts given in various ref- 
erence hand-books, differ by enormous 
amounts. Data on air flow through 
metal ducts, riveted and lock-seamed, 
are apparently nonexistent since none 
have been published. 

Absolute roughnesses, Table II, have 
been calculated from test data com- 
piled by Kemler, but they show too 
great a range to be really useful. In 
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Friction factor 
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For fluids with high Reynolds numbers the friction fac.or depends only on 
pipe or duct diameter and absolute roughness as correlated if this air chart 


Calculating chart for air-pressure drops in piping. Examrele: For air at 
atmospheric pressure and 60 F, flowing at a 75-fps velocity through a duct 
with a relative smoothness of 200, follow the trace and find a pressure drop 


How Determine Reliable Air-Flow 


To overcome wide disagreements between air-pressure drops as 
found on test and as predicted in handbooks, Arthur H Korn 
here describes method for finding data rationally that may 
be used with confidence in specifying both duct and fan sizes 


Kent’s Mechanical Engineer's Hand- 
book—Power, a diagram for pressure 
drop in heating and ventilating ducts 
assumes a constant relative smoothness 
of 200 regardless of pipe diameter. 
Mark’s Mechanical Engineer’s Hand- 
book gives a similar chart for velocities 
between 1200 and 2400 fpm and a con- 
stant absolute roughness of about k = 
0.006, also regardless of diameter. This 
seems low since it is at the low end for 
new steel pipe, Table Il. The number 
of joints generally determines the re- 
sistance, and sheet-metal-duct sections 
are usually only 2% ft long. The abso- 
lute roughness is probably greater than 


of 0.031-in. water through distance equivalent to that of one-pipe diameter 


the mean value for the new-steel-pipe 
range in Table II. 

Friction factors, given in Design of 
Industrial Exhaust Systems by Alden, 
yield pressure drops of only one-fifth 
to one-seventh of those given by the 
previous references. These wide dis- 
crepancies call for development of a 
rational approach to the problem. 


RATIONAL DESIGN BASIS 


Pressure loss of a fluid, caused by 
friction with the pipe or duct through 
which it is moving, is generally small 
compared with the fluid’s absolute pres- 
sure. The general case for a fluid 
flowing upward in an inclined pipe, 
forming an angle a with the horizontal, 
has a pressure drop* of: 

dfuts 


The last member of the equation repre- 


ap 


+ ds sina (1) 


* For equation derivation see ‘‘Basiec Equations For 
Fiuid Motion And Pressure Drop in Pipes,” by A H 
Korn, Product Engineering, May 1947, pp 85-89. 
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NOMENCLATURE 
pipe inclination angle, deg 
fluid density, lb per cu ft 
water density, lb per cu ft 
pipe diameter, ft 
friction factor 
gravitational acceleration, 
ft per sec per sec 
pressure drop, in. water 
pipe radius, ft 
eer fluid temperature, F 
fluid velocity, fps 
v_.......fluid viscosity, lb sec per sq ft 


TABLE II—RANGE OF 
ABSOLUTE ROUGHNESS 


Calculated From Test Data 


Absolute 
roughness, 


Kind of pipe k, in. 


Cold-drawn pipe, 
brass, copper, lead 
New steel pipe 
New cast-iron pipe 


0.0005 to 0.0020 
0.003 to 0.018 
0.007 to 0.042 


for Design Duct 


sents the pressure caused by the weight 
of a column of fluid of the height, s 
sin a. It can be neglected for air at 
atmospheric conditions. Since this pres- 
sure difference in a vertical pipe al- 
ready exists, Fig. 2, before air flow 
starts, it does not have to be overcome 
by the fan. 

Since Ap = d,h/12, equation (1) 
can be written for air flow as: 
_ 12dfuts 
2Ddug 

Gas density depends on its pressure 
and temperature as given by the uni- 
versal gas equation, d = p/R(t + 460). 
Using this relation and transforming 
(2) to give the pressure drop in a 
pipe of a length equal to one diameter: 


D_ 6p 

gd (3) 
For atmospheric air, p = 2117 psf, and 
R = 53.3. Water density is 62.43 lb 
per cu ft, and g = 32.17 ft per sec per 
sec. Substituting these numerical 
values: 


h 


(2) 
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D _ fu 
h — = 0.1186 755 (4) 
Friction Factor. The friction factor 
/ varies with air velocity, pipe size, air 
viscosity, air density and the pipe 


ystems 


roughness. These quantities, excepting 
pipe roughness, are all related to the 
Reynolds number as in the following: 
_ Dud 


Ry (5) 


TABLE I—RANGE OF REYNOLDS NUMBERS AND VELOCITIES 


For Accurate Use With Friction Factors at Atmospheric Pressure and Temperature 


If given values for f are used for 


Given values of f in second column are 
valid for Reynolds numbers greater than 
R, and for fluid velocities greater than 
u, below. 


Reynolds numbers as low as R', and 
for velocities as low as u' the greatest 
error will be less than E% above true 
value of friction factor. 


n 
Fluid velocity, u, fps. Fluid velocity, u', fps. 
Reynolds Pipe diameter, in. Reynolds Pipe diameter, in. 
number number ~ E 
r/k fr R, 3 6 12 24 48 R', 3 6 12 24 48 %G% 
15 0.0597 23,500 14 7 4 2 1 6,300 2 2 1 0.5 0.25 20 
30 0.0453 53 .800 33 16 8 o 2 6,300 4 2 1 0.5 0.25 18 
60 0.0356 121,000 75 38 19 9 5 6,300 4 2 1 0.5 0.25 15 
120 0.0287 271,000 168 84 42 21 10 16.200 10 5 3.3 2.86 623 14 
240 0.0237 596 .000 370 185 92 46 23 31,600 20 10 5.0 2.5 1.0 13 
480 0.0198 1,303 .000 808 404 202 101 50 63,000 40 20 10 5.0 2.5 ll 
* From equation (6) 
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Variation of friction factor with Rey- 
nolds number and roughness is now 
reliably known for the whole range of 
numbers generally encountered in in- 
dustry. Surprisingly, at higher Rey- 
nolds numbers the friction factor be- 
comes a constant, independent of the 
Reynolds number and a function of the 
relative roughness only: 

1 

I= + 2 log r/k)? (6) 
Limits of applicability for this formula 
when applied to air at atmospheric 
pressure and temperature are given in 
Table I. Instead of using the relative 
roughness k/r, its reciprocal, the rela- 
tive smoothness r/k, is used for con- 
venience. Relationship of equation (6) 
and pipe diameters is shown in Fig. 3. 

Finding Design Constants. Gas veloci- 
ties in exhaust systems usually range 
from 25 to 80 fps. Higher velocities 
often cause pressure drops to become 
so large that single-stage fans can- 
not maintain desired deliveries. Lower 
velocities are not desirable either, be- 
cause they increase duct size unneces- 


sarily and dust particles settle out, ad- 
hering to the duct walls. As shown in 
Table I the friction factors computed 
from equation (6) can be used for all 
velocities generally encountered in fan- 
powered systems. 

Greatest possible error that may oc- 
cur at lower velocities is small in view 
of other uncertainties, especially the 
fact that the relative roughness of the 
pipe is usually not known accurately. 

Pipe relative roughness, k/r, on 
which the friction factor depends, can- 
not very well be determined by meas- 
uring the surface projections k and 
dividing their mean value by radius r. 
It is most reliably obtained by finding 
first the friction factor from test data 
on high velocity flow, that is, for Rey- 
nolds numbers greater than R, in Table 
I. Unfortunately, very few such tests 
are known and usually pertinent facts, 
such as the kind and number of pipe 
joints used and information regarding 
other conditions which influence the 
pressure drop, are lacking. 

The calculating chart, Fig. 4, based 


on equations (4) and (6) helps to find 
quickly the pressure drop in a pipe 
length of one diameter when temper- 
ature, velocity and relative smoothness 
of pipe are known. It shows readily 
the great variation in pressure drop 
with the pipe-surface condition and the 
utter uselessness of any pressure-drop 
calculation if pipe roughness is un- 
known. 

Available information indicates that 
absolute roughness rather than rela- 
tive roughness is about the same for 
various pipe diameters. For round sheet- 
metal ducts, such as fan systems use, 
an absolute roughness of 0.015 appears 
to be a fair mean value. 

A concerted effort by all those con- 
cerned with designing and installing 
air-duct and piping systems is needed 
to make available more reliable flow 
data than are obtainable today. With 
easily made pressure-drop readings on 
existing systems and the use of Fig. 3 
and 4, roughness factors can be found 
for ducts of given diameters, materials, 
and kinds of numbers of joints. 


, 
trl 


Australian Plant 
Of Advanced Design 


PSypney County Counci’s new 
Pyrmont B power station will use the 
highest steam pressure and temperature 
in Australia, 1200 psig and 925 F. Now 
under construction, the plant will ulti- 
mately house four generators arranged 
on the unit system, with steam and 
feedwater mains interconnected. 

Boiler plant will have 430,000-lb-per- 
hr radiant-type waterwall units with 
dry-ash bottoms. Economizers and air 
preheaters are being provided. The 
steam generators will feed 3-cylinder 
impulse-type 50,000-kw 3000-rpm_tur- 
bines driving 3-phase 33,000-v 50-cycle 
alternators. 

The plant will be pulverized-coal 
fired, with fuel delivered by rail. 
English firms are supplying most of 
the principal plant equipment. 
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ELECTRICITY comes into the plant at 34,500 v; is stepped down 
to 4160 v in the two 5000-kva transformers comprising the 
main substation alongside the powerhouse building, 


/ 


above 


boilers. Approximately 60% 
is used for 


Power for Plastics Production 


> PowER SERVICES play a major role in 
the complex and closely controlled 
processes of laminated-plastics manu- 
facture at General Electric’s new plant 
at Coshocton, Ohio, where everything is 
made, from gears and bearings to in- 
sulators and refrigerator door panels. 

The single-story plant and the 2-story 
and basement office building enclose 
more than 300,000 sq ft of floor space. 
Here, engineers of the Austin Co, which 
handled design and construction, have 
combined many new types of building 
material and equipment to insure pro- 
duction efficiency. 


HYDRAULIC pumps and the accumulator In the back- 
ground maintain 3000-psi pressure for molding presses. 
Smaller pumps in background serve the 500-psi system 
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Electrical Equipment. Purchased elec- 
tricity enters through two 5000-kva 34,- 
500/4160-v transformers supplying four 
1000-kva unit substations inside the 
manufacturing plant, and two 750-kva 
substations in boilerhouse and varnish 
building. These deliver 480-v 3-phase 
current to an overhead-bus distribution 
system embracing nearly half a mile of 
plug-in and feeder lines. All smaller 
transformers are mounted on mezzanines 
suspended from roof trusses. Varnish 
house has explosionproof equipment. 

Boilers. Boilerhouse at northeast 
corner of site contains two oil-fired 


integral-furnace boilers rated at 45,- 
000 lb per hr. These supply steam for 
the many process uses and to unit heat- 
ers for winter heating. 

Air Conditioning. Certain process 
areas, where controlled conditions are 
important, employ air conditioning and 
special wall construction. These walls 
consist of 4 in. of outside common 
brick, backed by 2 in. of foam-glass 
insulation, 4 in. hollow tile, and 4 in. 
glazed tile. Air-conditioning equip- 
ment, to maintain 70-F dry bulb and 
35% relative humidity, is located on 
suspended mezzanine platforms. 


AIR-CONDITIONING equipment serves several controlled- 
conditions areas where laminating stock is stored and 
built up for pressing. Total refrigeration load is 188 tons 
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STEAM is supplied by two 45,000-Ib-per-hr oil-fired 
integral-furnace 
steam generated 


Res 


of 


process operations 
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any type 


All Types of Stokers 


Riley Stoker Corporation manufactures all types of 
mechanical stoker equipment and is in a position to 
offer you any type of stoker your particular require- 
ments might dictate, whether spreader stokers, travel- 
ing grate stokers or underfeed stokers. There is well 
over 50 years of stoker engineering experience back of 
the design of Riley stoker equipment. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinnati St. Paul 
Pittsburgh Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphis 


BOILERS PULVERIZERS * BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
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can furnish you 
burning equipment you desire 
Two Types of Coal Pulverizers . 


Riley manufactures not only the Riley Atrita 
Unit Pulverizer, which has been installed in so 
many of the country’s leading power plants, but 
also the new Riley Ball Tube Mill, so that Riley 
can now offer you two distinctive types of coal 
pulverizers. Riley also manufactures pulverized 
coal burners and combination coal, oil and gas 
/burners. 


Riley Atrita Unit Pulverizer 


GAS INLET 


Riley Ball Tube Mill 


Complete Steam-generating Units 


In addition to its complete line of coal-burning 
equipment Riley also manufactures complete steam- 
generating equipment, including boilers, superheaters, 
water-cooled furnaces, air heaters, economizers and 
steel-clad insulated setting. 


Riley Flare Type Burner 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings and Jower costs 


ECONOMIZERS * WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 
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EARLY-MODEL INDICATOR used for 
first diagrams on walking-beam engine 


1 
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INDICATOR DIAGRAMS show engine 
above produced about 260 ihp, each end 
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ANCIENT GIANT produced 500 hp at 26!4 rpm on 35-psi steam, 27 in. vacuum 


Walking-Beam Engine 


> SoME OLD-TIMERS STILL HAVE a fond 
memory of the power machinery that 
gave America its industrial _ start. 
Judged by today’s standards those early 
steam engines present a weird and un- 
wieldly sight, but they produced many 
thousands of horsepower before their 
successors nudged them out completely. 
Not the least of these old engines is the 
long since retired walking-beam en- 
gine, shown above. It was designed es- 
pecially for the Plymouth Cordage Co, 
North Plymouth, Mass.. by E D Leavitt, 
consulting engineer of Cambridge, Mass. 
Harrison Lering, City Point works, Bos- 
ton, Mass., built and installed it in 1867. 
Improved Valve Gear. When installed 
@lie engine was equipped with slide- 
valve gear similar to the Green gear. 
Both the main cylinder and valve gear 
operated vertically. In 1875, the Sar- 
gent Corliss Engine Works of Provi- 
dence, R. I., replaced the original valve 
gear and cylinder. The cylinder shown 
is fitted with the “crab-clam” type valve 
gear for operating the corliss valves. 
The cylindrical pipe behind the A 
frame feeds exhaust steam to jet-type 
condenser below the floor. The double 
set of long rods on each side of center 


post of the A frame operates condenser 
pumps from the walking beam. Con- 
denser-pump valves were flap-type rub- 
ber valves fastened on one side. 

Sturdy Oldster. Method of holding 
the hub-end of spokes in their seats is 
shown in the photo, that is, a tapered 
key is driven through each spoke. A 
pin holds the key in place. Flywheel is 
a wooden toothed gear. Teeth are 
wooden blocks keyed into openings cast 
in the flywheel rim. Buttends of teeth 
can be seen on inside of rim. This gear 
meshed with a cast-iron pinion on the 
jackshaft. Rope drive transmitted power 
from this shaft to the mill. 

Indicator-card diagrams 1 and 2 were 
taken on this engine shortly after it was 
installed with the ancient-model steam- 
engine indicator, shown above. No in- 
dicated horsepower is available from 
these diagrams. Diagram 3 was taken 
with a later design indicator after the 
original valve gear was replaced with 
corliss valves. This card indicates about 
260 hp on the lower end, which shows 
this “mountain of iron” produced about 
500 hp at 264% rpm. The cards show 
that steam pressure varied from 29 to 
35 psi, with 27 in. of vacuum. 
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NOTE: Paste this editorial in your hat. Re-read it 
as you start to shiver the next time John L. Lewis 
cuts off the nation’s coal supply. 


“Labor monopoly” will mean much more to you 
then. But if you are worried enough you will get 
after your Congressman to do his part now — before 
the shivering starts. 


“The fate of the world sits on this rug.” 


The men on the rug: John L. Lewis, President of 
the United Mine Workers, who made the remark; 
Benjamin Fairless, President, United States Steel 
Corporation; George M. Humphrey, Chairman, Pitts- 
burgh Consolidation Coal Company; Harry M. 
Moses, President, H. C. Frick Coke Company; 
Charles O’Neill, President, United Eastern Coal Sales 
Corporation; the late John O’Leary, International 
Vice President of the United Mine Workers; and 
John! Owens, President, District No. 6 United Mine 
Workers. 

The place: Room 800, Carlton Hotel, Washington, 
D.C. 

The time: Last July during the “negotiation” of a 
new soft coal contract. 

The outcome: Another whopping increase in wages 
and the price of coal, another hike in the cost of 
living, and a “contract” which binds the United Mine 
Workers only as long as they are “willing and able 
to work.” 

Mr. Lewis was right. The fate of the world did sit 
on the rug. In fact, it sat at Mr. Lewis’ feet, for, as this 
editorial will explain and as the outcome shows, his 
power over coal is absolute. 

Without coal modern industrial civilization éol- 
lapses. Without Mr. Lewis’ assent coal can not be 
mined. He has the nation and, in the years 1947-48, 
the world at his mercy. 


The Taft-Hartley Act, good as it is, does nothing 
to check this kind of monopoly. 


fate the world 


sits this rug” 


- JOHN L. LEWIS 
I 


The Taft-Hartley Act fails to protect the public 
in many major particulars. 
Here are some of them. 


1. Labor monopoly is promoted and protected by 
its continued exemption from the federal antitrust 
laws. Management has no such exemption and should 
not have. 

2. Industry-wide bargaining, a kind of second- 
degree monopoly, is left virtually undisturbed. So 
is union-wide bargaining which extends the power 
of national unions far beyond a single industry. 

3. Featherbedding, the art of getting paid for doing 
nothing, is left largely intact. 

4. The menace of having local utility strikes wreck 
the health and safety of a community is left un. 
touched. Postponement and persuasion are the only 
instruments provided to deal with strikes that would 
wreck the nation. 


My purpose in citing these omissions from the 
Taft-Hartley Act is not to belittle the act or its 
framers. They did a most courageous and construc- 
tive job. They made a real start toward restoring a 
workable balance in industrial relations in the United 
States, so far as the law can do it. But they have 
not completed the job. Among their omissions the 
two discussed in the next sections of this editorial 
stand out above all others. 


The most serious Taft-Hartley shortcoming is 
its failure to deal with labor monopoly. 


Labor monopoly exists wherever a union is so 


strong that bargaining becomes a sham and the union” 
virtually dictates its own terms. 


If an employer or group of employers secures a 
monopoly or anything approaching a monopoly, pros- 
ecution for violation of the federal antitrust laws 
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is in order. That is as it should be, for monopoly 
means death to economic and political freedom. 


But if a labor union secures complete monopoly 
control over an industry through control of its 
workers, that union remains above and beyond the 
antitrust laws. “The fate of the world sits on this 
rug.” By that imperial attitude John L. Lewis fully 
demonstrated how obsolete is the notion that labor 
unions are weak and, therefore, need exemption 
from the antitrust laws. Through the United Mine 
Workers, Mr. Lewis controls about 90% of the coal 
miners. (No company controls more than 5% of the 
nation’s coal output.) Wherever he sits he has at 
his feet the welfare of the whole nation. 


Great international unions exercise a comparable 
measure of monopoly control in other basic indus- 
tries— steel, transportation, and automobiles, for 
example. 

These labor monopolies can destroy the nation 
if they are not themselves broken up. Witness the 
plight of France. There the Communists have found 
in the great labor monopolies an instrument for shak- 
ing the nation to its foundations. 


The Taft-Hartley Act also leaves untouched in- 
dustry-wide collective bargaining, which is a 
kind of second-degree monopoly. 


When all or almost all of the employers in an 
industry get together with the union leaders to agree 
on wages and working conditions (that is called in- 
dustry-wide bargaining) they set up a monopoly 
control. It is a less concentrated monopoly than 
when the terms are dictated by either side, as Lewis 
dictates them in coal. But, nonetheless, competition 
is eliminated and monopoly control is established 
over wages, which are by far the largest element 
in the cost of production. It follows that public regu- 
lation of collective bargaining — which means the 
end of free unions and free management —is not 
far behind. 


Some employers defend industry-wide bargaining 
as their only defense against industry-wide unions. 
Other employers like it because it makes wages and 
hours uniform for their whole industry. 

For those employers who are forced into industry- 
wide bargaining in self-defense the road to relief is 
clear. Congress owes it to them and to the public to 
free them from the necessity of dealing with a mo- 
nopolistic union. The best way to do that is to 
remove the exemption of labor unions from the 
federal antitrust laws. 


THIS IS THE 64rn OF A SERIES 


To those employers who engage in industry-wide 
bargaining because they like it the proper answer 
is also quite clear. They (and the union involved) 
are maintaining a private monopoly which is offen- 
sive to the public interest. It should be prevented 
by law. 


IV 


Congress should finish the job of eliminating 
labor monopoly and industry-wide bargaining. 


“In the course of enacting the Taft-Hartley law 
last spring the House acted to eliminate the exemp- 
tion of unions from the federal antitrust laws and 
to make industry-wide bargaining illegal. The Sen- 
ate, however, refused to go along. 

The principal reason advanced in the Senate for 
deferring action was that more knowledge is re- 
quired to legislate intelligently. To get the needed 
information, a joint Congressional committee was 
created. 


It is standard Congressional practice to stall off 
tackling a difficult job by creating a special com- 
mittee to study it. The new joint committee is not 
likely to prove an exception to this rule— unless 
the voters loudly demand of Congress that it get on 
with its job of protecting the public interest in the 
conduct of labor relations —a job which is nowhere 
near done. 


+ Helpful and effective as many of its provisions 
are, the Taft-Hartley Act does not face squarely 
the central principle of industrial relations in a free © 
society. That principle is this: Neither employers nor 
organized workers, separately or in combination, 
shall exploit the public by establishing a monopoly. 

Do not let your Congressmen go to sleep on the 
job of solving that problem or hide from it because 
of fear. The perfect solution may be hard to find. 
But the problem can be largely solved by making 
organized labor subject to the federal antitrust laws 
just as management is now subject to them. If-that 
problem goes by default your children and your 
grandchildren will really know what slave labor 
means. 


President, McGraw-Hill Publishing Company, Inc. 


> REMOVING SCALE and sludge deposits 
from boilers and accessories with 5% 
inhibited acid is frequent practice, and 
its advantages have had considerable 
publicity. Uninhibited 0.01 to 0.03% 
acid has also been found very effective 
in dissolving and disintegrating adher- 
ing boiler deposits. 

Acid of the latter strength, easily 
prepared by passing a normal water 
through hydrogen-zeolite softeners, is 
not strong enough to make a substan- 
tial attack on boiler metal during the 
short cleaning period. Southern Cali- 
fornia Gas Cb, butadiene div, Los 
Angeles, Calif., has used the effluent 
from such a softener for cleaning sep- 
arately fired superheaters and several 
boilers. 

Softening Process. When regenerated 
with sulphuric acid, hydrogen zeolite 
removes calcium, magnesium and so- 
dium cations from water, replacing 
them with hydrogen. The softener efflu- 
ent then contains hydrochloric, sul- 
phuric and carbonic acids in proportion 
to the chlorides, sulphates and carbon- 
ates in the raw water. Table I, p 100, 
gives analyses of the raw water and 
effluent from the hydrogen-zeolite soft- 
ener used by this plant. 

The effluent has a mineral acidity of 
145 ppm in terms of calcium carbonate. 
This compares with an acidity of 50,000 
ppm for a 5% acid solution, commonly 
used with an inhibitor for boiler clean- 
ing. Acidity from a hydrogen-zeolite 
softener remains constant for any given 
raw water so there is no problem of 
mixing concentrated acid with water. 

Cleaning Superheaters. First appli- 
cation of hydrogen-zeolite treated water 
was for cleaning a separately fired hair- 
pin-type superheater, in October 1944. 
Up to that time there had been no es- 
tablished practice for cleaning these 
units other than to use distilled water. 
This is a slow and costly process. 

For the first job, water from the hy- 
drogen-zeolite softener was delivered to 
the superheater at a rate of 10 gpm for 
approximately 45 hr. Water entered the 
inlet header at a pH of 2.6, and clean- 
ing was continued until the pH of super- 


* T L B Webb is now field engineer in Los Angeles, 
Calif., for The Permutit Company. 
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Hydrogen-Zeolite Treated Water 
Dissolves Boiler, Superheater Scale 


Preliminary experiments using slightly acid water from an ion 
exchanger for cleaning superheaters led to successful tests 


on boilers. Amount of salts in raw water is controlling factor 


THOMAS L B WEBB, Staff Engineer, Southern Calif. Gas Co, Butadiene Div* 


and 
JOSEPH D YODER, Vice-President, The Permutit Company 
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Hydrogen-zeolite softener, 
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Hose fo boiler” 


EFFLUENT FROM the hydrogen-zeolite softener can be carried to the mud 
drum through a rubber hose if rubber-lined piping is not readily available 


heater discharge was about 4.4. Table 
II indicates the rate at which solids 
were picked up. Initial discharge from 
the outlet header was high in total sol- 
ids and had a pH greater than 11. As 
washing progressed, total ‘dissolved 
solids and pH decreased, an indication 
of cleaning progress. 

Present cleaning method is to pass 
hydrogen-zeolite treated water through 
the superheaters at 22 gpm for 6 to 8 
hr, or until pH of the discharge is 
about 4.4. Diagram on p 101 shows to- 
tal solids and pH of water leaving the 


superheater tubes from the start to the 
end of a normal cleaning operation. As 
indicated, it requires over 21 hr to fill 
the superheater tubes at 22 gpm. After 
acid washing, each tube is rinsed with 
city water at 40 psi for 2 or 3 min. 
Effects of Cleaning. When new, the 
superheater-tube temperature for nor- 
mal operation was 740 to 750 F. After 
5 months’ operation scale or deposits in- 
creased the tube temperature to 760-790 
F. After cleaning with hydrogen-zeolite 
water the average temperature drops to 
680-760 F. This is substantially lower 
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than average when the tubes were new, 
and is probably the result of removing 
some of the mill scale during cleaning 
operations. 

The hydrogen-zeolite water softener 
at the plant of Southern California Gas 
Co requires approximately 64 lb of 
93% H.SO, per thousand gal of water 
treated. At a cost of 144¢ per lb of 
H.SO, this represents a chemical cost of 
10¢ per thousand gal, or a total acid 
cost of 80¢ for one cleaning. Consider- 
ing equipment cost, depreciation, taxes. 
operation, etc, hydrogen-zeolite treated 
water costs 20¢ per thousand gal. On 
the basis of 8000 gal of water used, 
cleaning costs $1.60, plus the labor of 
piping to and from the superheater. 

Use on Boilers. The method proved 
so successful that the company decided 
to try the same procedure on several 
B&W 70,000-lb-per-hr 150-psi integral- 
type saturated-temperature boilers. 

No. 1 boiler in No. 2 plant was opened 
after 10 months’ service, during which 
time it had not been supplied continu- 
ously with properly softened water. 
Scale in the tubes appeared to be a mix- 
ture of hard sulphate and soft carbo- 
nate, and was about Ys in. thick. 

Hydrogen-zeolite treated water was 
introduced through the mud-drum blow- 
off line and was discharged from the 
top of the steam drum without remov- 
ing internal fittings, as on p 99. Water 
flow was continued for 12 hr at 22 gpm, 
or until the pH of the discharge was 
about 4.4. After cleaning, the boiler 
was drained and rinsed with water from 
the sodium-zeolite softener, which has 
an alkalinity of 193 ppm, Table L 
Other units in the plant have been 
cleaned the same way, and the method 
is now standardized as the most prac- 
tical, economical way to clean the boil- 
ers and accessories in this plant. 
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CLEANING HAIRPIN-TYPE SUPERHEATERS with distilled water is both slow and 
costly by the usual practice. Effluent from ion exchanger does a good job 


External Cleaning. Hydrogen - zeolite 
water is also useful for externally clean- 
ing boiler headers where mineral solids 
accumulate at handholes. These solids, 
of the same constituency as those in the 
concentrated boiler water, are chiefly 
sodium salts deposited where leaks oc- 
cur through gasketed handhole open- 
ings. The deposits. containing consid- 
erable alkali, are quickly removed with 
hydrogen-zeolite water. After cleaning, 
the boiler header is rinsed externally 
with city water from a pressure hose. 

Following the successful experience 
of Southern California Gas, the City of 
Los Angeles used the same method for 
washing out their 500,000-lb-per-hr 


1200-psi boiler at Harbor Steam Plant. 
This unit, regularly fed with condensate 
from surface condensers and evaporator 
makeup, was filled with water from a 
hydrogen-zeolite softener and allowed 
to stand overnight. It was then drained 
and rinsed with city water. The dilute- 
acid treatment dissolved some solids 
while the remainder were disintegrated 
and easily removed by rinsing with 
water under pressure from a hose. 
Southern California Gas Co has 
washed a total of 9 boilers with hydro- 
gen-zeolite softened water. Of these, 7 
were cleaned with cold water and 2 
were treated with partly heated water. 
For heating, a small pilot fire was ap- 


TABLE I—EFFLUENT FROM 
SODIUM AND HYDROGEN SOFTENERS TABLE I—EFFLUENT FROM SUPERHEATER 
pe TUBE DURING FIRST CLEANING WITH WATER 
Raw ——Effluent water—— 51% HoZ 
comtituents 51% Hz FROM THE HYDROGEN-ZEOLITE SOFTENER 
Total Hardness.... . 260 3 3 3 -——Hours after starting wash-——. 
Calcium......... 162 2 2 2 Characteristics 16 24 41 4s 
— ecenee 98 1 1 p. Total solids calculated, ppm... 17,000 1,870 750 438 
98 355 17 1 : 
ee Conductivity in michromhos... 20,000 2,200 865 $25 
M O Alkalinity, ppm......... 1,682 104 104 1 
Total Cations....... 358 358 165 185 ee re 40 36 18 21 
Bicarbonate. .... 169 169 0 20 Phosphate PO:, ppm........ 40 13 
Carbonate. . 24 24 0 0 
Chloride......... 47 47 47 47 10.7 6.3 6.3 4.4 
Sulphate........ 118 118 118 118 
ae pao mee ss Note: There were interruptions at the start that it 16 hr 
Total Anions......... 358 358 165 185 Ge wine 
Carbon dioxide....... 0 0 160 143 made but only these few recorded. 
8.4 0 2.6 5.5 
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Gallons of hydrogen-zeolite water at 22-gpm flow 
30,00 ny 1320 2640 3960 5280 6600 7920 %250 
28,000 
26,000 x 
24,000}* 10 
\ 
22,000 = 
220,000 1S 7 
® 18,000 
16,000 = 
8 12,000 
3 10,000 
1,000 X 
800 a 
600 5 
400 P 
— 1 2 3 4 5 6 7 8 9 10 
Hours after starting flow of hydrogen-zeolite softened water 


TOTAL DISSOLVED SOLIDS AND pH of the overflow, after required filling 
time of 24% hr, continues to fall at fairly uniform rate until cleaning stops 


plied, sufficient to form a slight steam 
pressure. Heating caused a more rapid 
reaction and should be especially help- 
ful when boilers are badly scaled. No 
detrimental effect was noticeable on the 
boiler metal regardless of whether 
cleaning solution was at room tempera- 
ture or heated slightly. 

Laboratory Tests. After successfully 
cleaning a number of boilers with hy- 
drogen-zeolite treated water, it ap- 
peared advisable to observe the possible 
effect on boiler metals by laboratory 
tests. Tables III and IV summarize the 
results. 

Test coupons, 1 by 4 in., cut from 
boiler tubing, were sandblasted to re- 
move rust, scale or other coating that 
would protect the metal from exposure 
to acid solution. Half the coupons were 
stressed by bending one end 90 deg. 
There was no substantial difference in 
the rates of corrosion regardless of 
whether the coupons were stressed or 


not. All averages of results in Tables 
III and IV were obtained from 50% 
stressed and 50% unstressed coupons. 
The free mineral acidity of the treated 
water was substantially as reported un- 
der column 3 of Table I, or about 145 
ppm in terms of calcium carbonate. 
The inhibited acid was a 5% hydro- 
chloric (HC1) solution using 0.2 cc of 
inhibitor for each 100 cc of acid. 
Hydrochloric acid has been more ef- 
fective (Power Sept, Oct, 1946) than 
sulphuric for cleaning boilers because 
the end product, calcium chloride, is 
highly soluble, whereas the end product 
of sulphuric acid with calcium carbon- 
ate, calcium sulphate, is relatively in- 
soluble. Formation of calcium sulphate 
interferes with the penetration of sul- 
phuric acid solution through the scale. 
When using a dilute acid, comparable 
in strength with that from a hydrogen- 
zeolite softener, hydrochloric or sul- 
phuric acids are equally satisfactory. 


Sulphates in the raw water and, there- 
fore, in the effluent from a softener are 
not high enough to produce an in- 
soluble product of calcium sulphate. 

Tables III and IV show comparative 
rates of corrosion of the test coupons 
when using stationary hydrogen-zeolite 
treated water as compared with station- | 
ary 5% inhibited acid at room temper- 
ature. Comparing columns 1 and 2 of 
Table III shows that the rate of corro- 
sion with hydrogen-zeolite water is 
only about 50% of that with 5% in- 
hibited acid. 

Heating Test Samples. If the hydro- 
gen-zeolite treated water is heated to 
200 F, however, its rate of corrosion is 
then about twice that of 5% inhibited 
acid at 72 F. Corrosion rate of the in- 
hibited acid at 200 F was only half its 
rate at 72 F. One explanation for this 
peculiar behavior is that the higher tem- 
perature accelerated the inhibitor’s ef- 
fectiveness. Results here do not agree 
with practical experience in cleaning 
boilers with inhibited acid because tem- 
peratures of 200 F have been reported 
to cause substantial corrosion. /nstruc- 
tions for cleaning boilers with inhibited 
acid normally call for a maximum tem- 
perature of 160 F. 

Because laboratory tests showed a 
rate of corrosion with hydrogen-zeolite 
water about four times as great at 200 
F as at 72 F and, considering that the 
boiler deposits reacted readily with cold 
dilute acid, it was decided to follow a 
regular procedure of using hydregen- 
zeolite water at room temperature for 
boiler cleaning. 

Subjecting a boiler to reaction with 
hydrogen-zeolite water for a 12-hr pe- 
riod does not imply that the acidity in 
contact with the metal always has a pH 
of about 2.5. The dilute acidity is im- 
mediately neutralized as it reacts with 
the calcium or magnesium carbonate 
so that, for a greater part of the time, 
water leaving the boiler is definitely on 
the alkaline side. It has been found 
practicable to stop cleaning when water 
leaving the boiler is at about pH 4.4. 

(Continued on page 140) 


Stationary water, temperature 72 F. 


water 
Weight, Ib per sq ft per day... 0.0034 
Thickness in inches per day... 0.00041 
% in wall thickness per day.... 0.026 


TABLE III—RESULTS OF TESTS 1 AND 2 


Hydrogen-reolite treated water 0.015% vs inhibited acid. 


—Aog lose in 24 hr for 18 test2— 
Hydrogen-zeolite 5% inhibited 


acid 


water acid 
0.0064 Weight, tb per sq ft per day... 0.0136 0.0029 
0.00077 Thickness in inches per day... . 0.00164 0.00035 
0.50 % in wall thickness per day... 0.107 0.023 


TABLE IV—RESULTS OF TESTS 3 AND 4 


Stationary water, temperature 200 F. 
Hydrogen-zeolite treated water 0.015% vs 5% inhibited acid. 


—Aovg loss in 24 hr for 4 tests-—. 
Hydrogen-zeolite 5% inhibited 
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BLAST-FURNACE GAS leaves furnace (center) at top by WASTE-HEAT BOILERS, outside the engine house, re- 
downcomer, large-diameter pipe, to dust catcher (below) ceive exhaust from engines fireg by blast-furnace gas 


How Gas Engines Serve 


ROUGHLY 20% OF PLANT ELECTRICAL LOAD comes from gas-electric 25- 
cycle engines at 25% thermal efficiency including pickup from waste-heat boilers 


102 (38) 


A one-time major source of 
steel mill power now shares 
the kw load. W M Cline Jr, 
combustion engineer, Bethle- 
hem Steel Co, tells how typical 
steel mill uses gas engines 
to advantage, gives operat- 
ing and heat-balance details 


> STEEL MILLS, with gas-electric en- 
gines installed, find their continued use 
an operating advantage. A combina- 
tion of gas engine with a waste-heat 
boiler, working from the engine ex- 
haust, produces power at a rate of 9400 
Btu per kwhr. This includes a credit 
of about 2 to 4 lb of steam per kwhr 
developed in the waste-heat boiler. With- 
out this recovery thermal efficiency runs 
about 25%, or 13,600 Btu per kwhr. 
A typical steel plant today requires 
about 65,000,000 kwhr per month. Gas 
engines already on the line supply 
about 20% of this load, with the re- 
mainder split roughly between pur- 
chased power and steam-generated en- 
ergy. This division of load has come 
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BATTERY OF GAS-POWERED BLOWING ENGINES furnish 
heated air in volumes up to 100,000 cfm at 20 psi. Air 


Steel Mills 


about from changes within the steel 
industry. 

For instance, in the early days the 
gas engine enjoyed the favored spot as 
prime mover in the steel mill. This was 
so because (1) plant electric loads 
were small. individual steam drives 
common for most equipment (2) blast- 
furnace gas-fired boilers suffered from 
using raw gas without cleaning (3) 
smaller quantity demand of the indi- 
vidual gas engine permitted cleaning 
gas without too heavy a capital outlay 
(4) efficiency of the current gas engine 
ran lm to 2 times that of the con- 
temporary steam engine and boiler in- 
stallation (5) capital costs for gas en- 
gine and equivalent steam boiler and 
turbine were about even. 

Today's Gas Engine. Since 1930 the 
picture has changed. Gas-electric en- 
gines have lost ground to newer con- 
densing and noncondensing steam tur- 
bine-generators. The reasons are (1) 
enormous electrical load growth within 
the plant making large-capacity tur- 
bines justifiable (2) increase in reli- 
ability and efficiency of blast-furnace 
gas-fired boilers at higher operating 
pressures (3) decrease in capital in- 
vestment for steam stations to the point 
where they run about half that of an 
equivalent engine installation (4) tran- 
sition to 60-cycle power, which rules 
out the gas engine because of size 
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requirements (number of poles in gen- 
erator) and speed (present speed runs 
about 88 rpm) (5) advent of the top- 
ping turbine that permits use of higher- 
pressure higher-temperature steam in 
this unit and its exhaust to existing 
lower-pressure condensing machines, or 
direct to process. 

Operating Characteristics. Now let’s 
look at a typical gas engine. Speed 
is based on frequency of the electric 
current produced and number of poles 
in the generator field. With a current 
requirement of 25 cycles and a machine 
with 34 field poles, engines must op- 
erate at 25 X 60 + 34/2, or 88.24 rpm. 
This speed is critical because the gas 


requirements for blast furnaces are shared by some steam 
turbine-driven blowers to give a flexible supply source 


engines are synchronized with other 
units and purchased power supply from 
utilities. 

Governing for speed control consists 
of a pilot-operated hydraulic cylinder 
mechanically tied into the gas-regulat- 
ing valve. A centrifugal or flyball gov- 
ernor operates the pilot valve, which 
admits oil under 45 to 50 psi to the 
cylinder. A pump driven off the en- 
gine camshaft develops the hydraulic 
pressure. 

A spring-loaded overspeed trip at- 
tached to the flywheel cuts off ignition 
if flywheel exceeds a preset speed. 

Starting up and putting an engine 
under load involves a somewhat stand- 


Row gas 


Cyclone 


Blast dust catcher 


Gas engines 


furnace 
Primary washer 
Electrostatic precipitator 
Blast 
furnace Y 
stoves Clean gas 
Distribution pipes (5-7 ft dia) 
Primary load Secondary 
Storage tank 
or holder (rare) 
otion 
Blower engines boiler 


Coke ovens 


Reheating 
furnaces 


(blast furnace 
gas, coal or oil) 


DISTRIBUTION OF BLAST-FURNACE GAS within the mill follows chart with 
certain loads given first call, and blast-furnace gas boilers as “flywheels” 
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ENGINE END 
Floor space occupied by one unit 
Height above floor (over flywheel) 
Number of cylinders 
Cylinder size 
Crankpin 
Crosshead pins 
Main bearings 
Shaft dia at center 


Flywheel dia 
Cooling water 


Gas consumption (normal load) 


Frame, wt 


Thermal efficiency (less waste-heat-boiler) 
Complete engine, wt (including flywheel) 


Cylinder, wt (without valves or gears) 


TABLE I—PHYSICAL CHARACTERISTICS OF TYPICAL 2500-KW STEEL-MILL GAS ENGINE 

Connecting rod, wt 14,000 Ib 

2400 sq ft Shaft, wt 72,000 Ib 

18 ft, 44 in. Shaft, wt (with cranks and wheel hub) 196,000 Ib 

a Main crosshead, wt 11,000 Ib 

47-in. dia x 60 in. Piston, wt 3600 Ib 
22-in. dia x 16 in. 

Piston rod, wt 7400 lb 
15-in.diax17in. Flywheel, wt 260,000 Ib 
30-in. dia x 54 in. 

GENERATOR END 
18,500 gph Field poles, number 34 
Rating at 0.8 pf, continuous 2500 kw 
435,000 cfh Current 25 cycles, 3 phase, 6600 v 

26.0% 

1,500,000 Ib Efficiency (full load) 95% 
167 ,000 Ib Rotor, wt 65,000 Ib 
35,000 Ib Complete generator, wt "134,000 Ib 


ard procedure. Time required to bring 
an engine up to load hinges on the 
length of time it has been off the line 
as well as number and type of repairs 
made while it was out of service. As an 
example, some repairs require “run- 
ning-in” time and an engine may be 
run for as much as 20 to 30 min for 
this operation before having any load 
put on it. Again, if an engine has been 
down some time and all parts are cold, 
allowance must be made for heating it 
up so difficulties from uneven expansion 
can be avoided. Cast-iron liners cov- 
ered with a layer of insulation and 
housed in steel shells act as the exit 
channel for exhaust gas from the en- 
gines. They undergo considerable ex- 
pansion and growth in starting up so 
allowance must be made for this action. 

Normally, starting up with a warm 
engine takes less than 5 min. Com- 
pressed air at 250 psi admitted through 
cam-operated air-starter valves turns the 
engine over. During this turning-over 
period gas is gradually introduced until 
a combustible mixture is available. Af- 
ter it is in the cylinders, the com- 
pressed-air supply goes off and engine 
is brought up to speed under manual 
control with visual guidance from a 
synchroscope. Once it indicates the en- 
gine is up to exact speed the generator 
is put on the line. 

Load scheduling for these engines is 
made on their duty as base-load units. 
They can carry reduced loads but 
within definite limits. With steam tur- 
bines also delivering energy the usual 
practice is to take advantage of the tur- 
bine’s better ability to follow any load 
variation. 

Engine exhaust passes through cast- 
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TABLE 1I—HEAT BALANCE Typical Gas Engine and Boiler 
M Btu _=Percent 
Net power generation 12,683 27.16 
Steam generation 13 ,983 29.94 
Loss to cooling water 12,040 25.78 
Loss to boiler blowdown 913 1.95 
Loss to sensible heat in stack gas 4,691 10.04 
Loss to CO in stack gas 0.00 
Radiation and unaccounted for 2,398 $.13 
46,708 100.00 
Boiler Heat Balance 
Steam generation 13 ,983 70.51 
Loss to blowdown 913 4.60 
Loss to sensible heat in stack gas 4,691 23.66 
Radiation and unaccounted for 243 4.23 
19,830 100.00 
Engine Heat Balance 
Net power generation 12,683 47.18 
Loss to cooling water 12,040 44.80 
Radiation, mechanical and electrical losses 2,155 8.02 
26,878 100.00 


iron liners, and enters waste-heat boil- 
ers. Exhaust-gas temperature entering 
the boilers runs about 1200 F. These 
are vertical watertube units equipped 
with economizers and superheaters, cap- 
able of reducing engine exhaust from 
1200 to 350 F. Some deliver steam at 
165 psi, others at 275 psi, with capaci- 
ties from 2 to 4 lb per kwhr. 
Feedwater for the boilers acts first as 
a cooling agent for pistons, cylinder 
jackets, cylinder heads and exhaust 
valves. About 18,500 gal per hr pass 
through the engine to experience a 
tenrperature rise of about 60 F. This 


heat pickup is credited to the engine 
in computing its thermal efficiency. 
Table II gives a typical heat balance 
from a paper by T A Lewis, superin- 
tendent, service div, Bethlehem plant, 
Bethlehem Steel, presented before the 
Association of Iron and Steel En- 
gineers. 

A definitely scheduled maintenance 
program is carried out for all gas- 
electric engines. It consists of a shut- 
down about every 600 hr to check bear- 
ings, piston-rod alignment, cylinder lu- 
brication, generator clearance, etc, and 
to flush cooling-water jackets. 
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: W C€ Mumford, application engineer, vertical turbine-pump division, Worthington, gives 
- Practical information on construction, operation, characteristics, troubles, remedies 


1—Service, Drives, Construction 


Q 1—What is a vertical-turbine cen- 
trifugal pump? 

A—It is a vertical-shaft, diffuser, 
single- or multi-stage centrifugal pump 
with the pumping element suspended 
from the discharge piping, Fig. 1 and 
2. Needs of a given installation deter- 
mine length of discharge piping. Pump- 
ing bowl, B, may connect directly to the 
discharge head, as in close-coupled 
pumps for shallow pits or sump serv- 
ice. Under such conditions there may 
be no discharge piping. 

These pumps, originally designed for 
raising water from wells, have been 
variously known as deepwell, turbine- 
well or borehole pumps. Vertical-tur- 
bine pump is now the accepted term. 
Q 2—What is the difference between 
a vertical-turbine pump and vertical 
wet-pit propeller pump? 

A—The basic difference between 
these units is specific speed. Although 
there are generally no limitations, ver- 
tical-turbine pumps are of medium 
specific speed and wet-pit propeller 
pumps of high specific-speed design. 

Vertical-turbine pumps are suitable 
for installation in cased wells; by 
multi-staging, heads as high as 1000 
ft can be obtained. 

Vertica] wet-pit propeller pumps are 
used for open-pit or sump service. For 
the same capacity and operating speed 
their head per stage is lower than that 
of a comparable vertical-turbine pump. 
Although single-stage pumps predomi- 
nate, two stages are often used and 
sometimes three stages are required to 
meet heads below the range of a ver- 
tical-turbine pump. They are usually 
called wet-pit propeller pumps and 
have either axial-flow or mixed-flow 
impellers. 


Q 3—In what services are vertical- 
turbine pumps used? 


A—Pumping from wells constitutes 
their largest field of applications, but 
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1 Motor-driven, vertical-shaft, dif- Vertical-shaft turbine deepwell 
fuser, multistage, deepwell cen- pump has discharge opening above 
trifugal pump has pumping element the foundation and driving shaft en- 
suspended from the discharge piping closed in a tube and oil lubricated 
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they are widely used in wet-pit and 
closed-suction systems. Drivers are 
mounted on the vertical axis of the 
pump, Fig. 1 and 2, minimizing space 
requirements. These pumps usually are 
installed with the impellers submerged, 
so that no priming is required, and 
suction problems are simplified, or prac- 
tically eliminated. 


Q 4—How are these pumps driven? 


A—By electric motors, steam tur- 
bines or engines. Direct-drive vertical 
motors, Fig. 1 and 2, may have either 
hollow or solid shafts. Vertical-shaft 
turbines in a limited horsepower range 
are also used. Power from horizontal- 
shaft prime movers is transmitted 
through flat belt. multi-V belts, or right- 
angle gear drives directly coupled to 
the pump’s vertical shaft. 

Q 5—What is the performance range 
of these pumps? 

A—Capacities vary from about 25 to 
15,000 gpm or larger, for discharge 
heads up to about 1000 ft. 


Q 6—What are the structural elements 
of these pumps? 

A—A vertical-turbine pump contains 
three major assemblies, bowl B, column 


C, and driving head H. 
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Cutaway of an angle gear driving head for a vertical-shaft turbine deepwell 
pump. The power unit connects to the horizontal shaft in two ball bearings 


Q 7—What_ standard construction 
variations are available? 
A—Discharge opening may be above 
or below the foundation elevation. Line- 
shafts may be open to and lubricated by 
the liquid being pumped, Fig. 1, or 
enclosed in a tube and provided with 
lubrication from an outside source, 
Fig. 2. 
Q 8—How are pump sizes listed? 
A—Since these pumps were originally 
designed for installation in wells, their 
size is usually stated in that of the well 
casing in which the pump can be in- 
stalled. For example, a 6-in. pump has 
an outside diameter of about 514 in. 
and will go into a 6-in. well casing. An 
8-in. pump is about 7%-in. OD and is 
intended to be installed in an 8-in. well 
casing. 


Q 9—What is the bowl assembly? 


A—lIt is the pumping element B of 
a vertical-turbine pump. Fig. 1 and 2. 
It contains the suction case, impellers, 
intermediate bowls and a discharge 
connection arranged for coupling the 
bowl assembly to the discharge column 
C. This assembly is sometimes called 
the working barrel or impeller section. 
Staging is done by increasing pump- 


4 Single-suction enclosed impeller 


in which waterways are shrouded 


Single-suction semiopen impeller 
which has a shroud on top only 


shaft length and adding the required 
number of duplicate intermediate bowls 
and impellers. 

Q 10—What is the suction case? 

A—This is the pump’s inlet S, Fig. 1 
and 2. It guides the liquid at correct 
velocities to the eye of the first-stage 
impeller. The suction case contains 
straight vanes, which prevent prerota- 
tion of the liquid and support the bear- 
ing housing A of the bottom pumpshaft 
bearing. This bearing may be grease 
packed or lubricated by the liquid be- 
ing pumped. 

11—What are the intermediate 
bowls? 

A—These are castings, Fig. 1 and 2, 
with diffusion vanes )’, which guide liq- 
uid flow from one impeller’s discharge 
to the suction of the next. Each bowl 
has bearings to support the pumpshaft. 
These bearings are lubricated by the 
liquid pumped. 

Q 12—What types of column assem- 
blies are used? 

A—They may have either threaded 
or flanged joints. This pipe connects 
the bowls to the driving head and serves 
as the discharge pipe. It is usually fur- 
nished in lengths of about 10 ft. Line- 
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FACTS YOU SHOULD KNOW 


About the 1948 STEEL VALVE Outlook 


AN ANNUAL REPORT 
TO STEEL VALVE USERS 


A year before the war started, steel valves became 
difficult to obtain. One of the most critical wartime 
industrial commodities, steel valves have been re- 
quired in large quantities for postwar construction 
programs. 

What is the situation now? How about prices, 
deliveries, new design developments? These are our 
observations... 


LITTLE INCREASE IN VALVE PRICES 


The steel valve industry has done its share in keeping 
prices down. Edward selling prices, for example, 
are now on the average only about 10 per cent above 
those in effect before Pearl Harbor. It is hard to 
think of any durable goods industry which today 
serves the buyer on such a favorable price-value 
basis. Steel valves are real bargains—they don’t 
hold up construction programs because of high cost. 


DELIVERIES IMPROVING, BUT— 


Deliveries of Edward valves, on the whole, are 
considerably better than they were a year ago. 

Most small forged steel valves are obtainable from 
stock or upon short delivery. 

Larger steel valves, however, continue to require 
fairly long lead times and undoubtedly that will be 
the case for all of 1948. Expansion commitments of 
the steam generating, petroleum and process in- 
dustries are such that there is little possibility that 
deliveries can be shortened very much on steel valves 
in sizes above six inches, particularly in the higher 
pressure and temperature series, until well into 1949. 

It is therefore still wise to place steel valve orders 
as far in advance as possible. 


ONE WAY TO CUT INVENTORIES 


Most businesses are greatly concerned about mount- 
ing inventories. Among the several causes for in- 
creased inventories, we think, is the buying of 
“specials.”” Take the case of valves: standard valves 
with a high degree of interchangeability require the 
stocking of very few repair parts; non-standard 
valves with trick attachments mean extra inventories 
for repairs and delays in receiving emergency 
replacements. 

The steel valve industry today has a complete 
line of standard valves suitable for fully 99 out of 100 
installations. For better deliveries, lower cost, known 
performance and smaller inventories, stick to the 
standard. 
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NEW DESIGNS FOR NEW SERVICES 


There is, as we said, a standard valve for virtually 
every service today. That is another way of saying 
that the valve industry has kept up with the tech- 
nological advancements of the power, petroleum, 
and the varied process industries. 

For instance, take Edward. Each new Edward 
catalog has listed basically new valves for higher 
pressures and temperatures. During the past year, 
Edward continued to improve its original designs 
for pressure sealed valve bonnets, welded body- 
bonnet valve joints, closing mechanisms, seating 
systems, etc. 

Not all the advancement is confined to specific 
valve designs, either. For instance, the continuing 
research of the Edward laboratories into the char- 
acteristics of flow and the economics of pressure 
loss has not only led to the development of the 
Edward Equalizer for increasing flow through valves, 
but also has been widely heralded as a contribution 
to the knowledge of the fundamentals of flow through 
pipes. Edward engineers have shared their findings 
and experience with others interested in the same 
problem. 


MEN AT WORK 


As a unit of the Rockwell Manufacturing Company, 
Edward has access to the combined facilities of the 
other Rockwell plants in all parts of the United States. 

This permits more economical manufacturing, an 
even greater research program, fewer headaches in 
obtaining materials and equipment which continue 
in short supply—in other words, more men and 
minds at work on a common objective. 

And right here at the Edward plant, employment 
is at an all-time high. Almost all the experienced 
Edward personnel that left for war service came back, 
and many new men and women have been trained. 
In 1947 expenditures for Edward production facilities 
also reached an all-time high, exceeding even our 
big wartime expansion programs. 

Consequently we sincerely feel that we are in the 
best position ever to take care of your steel valve 
requirements in pressures from 150 psi up, in sizes 
from \% in. to 16 in., for all temperatures, and for 
boiler room, petroleum, industrial, marine or 
technological service. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 


EAST CHICAGO, INDIANA 
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Vertical-shaft 1000-gpm turbine deepwell pump operating under 293-ft total 
head, and driven at 1750 rpm through an angle gear by 100-hp diesel engine 


Parts 

Bowls 
Impellers 
Wearing rings 
Bowl bearings 
Pumpshaft 


Column pipe 

Lineshaft and couplings 
Shaft-enclosing tube 
Enclosing-tube stabilizer 
Open-line shaft-bearing retainer 
Enclosed lineshaft bearings 
Open lineshaft bearings 

Open lineshaft sleeve 


Discharge head 

Stuffing box 

Stuffing-box gland 

Top shaft: enclosed-shaft construction 
Top shaft: open-shaft construction 


STANDARD MATERIALS IN VERTICAL TURBINE PUMPS 
Bowl Assembly 


Column Assembly 


Head Assembly 


Material 

Cast iron 

Bronze or cast iron 
Bronze 

Bronze or rubber 
Stainless steel 


Steel 

Steel 

Steel 

Rubber or bronze 
Bronze 

Bronze 

Rubber 

Monel or stainless steel 


Cast iron 

Cast iron 

Bronze or cast iron 

Steel 

Stainless steel or steel with 
stuffing-box sleeve 


shafts usually come in 10-ft length con- 
nected by couplings, threaded so they 
cannot uncouple while pumping. 

With open-shaft construction, Fig. 1, 
bearing retainers R support the bear- 
ings usually located at the end of each 
column-pipe section. Thus, if pipe 
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lengths are 10 ft long, shaft-bearing 
spacing becomes 10 ft. With enclosed- 
shaft construction, Fig. 2, the shaft is 
enclosed in a tube, usually half the 
shaft’s length and connected by bronze 
bearings threaded to serve as tube 
couplings. For example, if shafts are 


10 ft long, bearings are spaced 5 ft 
apart. 
Q@ 13—What determines shaft and 
column size? 

A—Power requirements and thrust 
loads determine shaft sizes. Maximum 
allowable combined shear stress is 6000 
psi, and maximum allowable combined 
tensile stress is 9000 psi as usually ap- 
plied. Friction-head loss determines 
column-pipe size. Increasing column 
pipe size reduces friction-head loss. 
While this saves power, first cost is 
increased. 

Q 14—What is the pump’s driving- 
head assembly? 

A—tThis is the portion of a vertical- 
turbine pump located above foundation 
level. When discharge is above ground, 
a discharge head containing a discharge 
elbow is included. This unit supports 
the pump driver and provides a base 
from which column and bowl assem- 
blies are suspended. 

When discharge is underground a 
simple motor support, similar to a spool 
piece, substitutes for the discharge 
head just described, and a discharge 
tee is placed in the column pipeline 
at the required location. 


Q@ 15—Does type of shaft construc- 
tion affect design of head assembly? 

A—Yes, open-shaft construction re- 
quires a stuffing box and packing 
around the revolving shaft, whereas 
with an enclosed shaft, a stuffing box 
is not needed. 

The shaft-enclosing tube keeps water 
from the shaft and since there is no 
rotation, a simple gasketed joint is 
used where the tube passes through the 
head assembly. Bottom end of the 
shaft-enclosing tube is vented to the 
well at 7, Fig. 2, immediately below 
where it connects to the pump’s dis- 
charge case or bowl. This vent prevents 
high-pressure water entering the shaft 
tube; consequently no pressure exists 
where the rotating shaft passes through 
the head assembly. 

Various methods are used to admit 
lubricant to the enclosing tube, some of 
these use single- or double-ring packing 
to prevent lubricant overflow where it 
enters the tube. Such a stuffing box, 
however, does not come in contact with 
the pumped liquid. 

Q 16—Does shaft construction affect 
bowl-assembly design? 

A—Yes, with open-shaft construction 
the discharge connection is threaded or 
flanged for connecting to the bowl and 
column assemblies. When an enclosed 
shaft is used, the top bowl or discharge 


(Continued on page 146) 
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Shutdowns and service interruptions to add pack- 
ing to expansion joints are things of the past. 


Why ? Because “Gun-Pakt” Joints can be serviced 
under full steam pressure. Insert a packing plug 
... twist a wrench... the joint’s tight, the job’s 
done. New Yarway packing rejuvenates the old. 


The record proves... ‘“Gun-Pakt” means mini- 
mum maintenance. Utilities, industrial plants, 


Sectioned drawing 
of double-end, weld- 


INTERRUPTIONS 


REVOLUTIONARY IDEA PERMITS SERVICING 
UNDER FULL STEAM PRESSURE 


institutions, public works and other plants using 
steam distribution systems report savings of 
thousands of dollars annually in maintenance and 
operating costs with Yarway “Gun-Pakt” Joints. 


To find out more, read Yarway Bulletin EJ-1911. 
It’s free. Write today. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


ing-type Yarway 
“Gun-Pake” Joint. 
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POWER ENGINEERS’ 


PLANT-TESTED IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE — 


HYDRAULICALLY DRIVEN BOOSTER PUMP 
- ALLOWS ELEVATED PLANT LOCATION 


Circulating pump 


Discharge 
tunne/ 


HicH pEMAND for cooling water pri- 
marily dictates the placing of steam- 
electric plants within the area of a 
system. Because of the steady flow and 
relatively high-energy consumption for 
pumping required, special effort is 
usually directed toward maintaining a 
low pumping head through which the 
cooling water is lifted. This further 
limits locating the plant, along river 
banks, to sites of low elevation. 

Studies of some sites have shown 
that placing plants at higher elevations 
than normal river level would lower 
substructure costs. This, together with 
the reduction in construction and oper- 
ating hazards from flood waters, would 
justify the extra cooling-water pumping 
costs. Added to this advantage it proves 
economical to salvage part of the pump- 
ing energy by applying a booster pump 
driven by a water turbine that uses the 
energy in the cooling water discharged 
from the main condenser, as shown in 
the diagram. 

This system was jointly developed by 
the engineering departments of Elec- 


tric Advisers, Inc and Worthington 
Pump & Machinery Corp. One installa- 
tion in the R E Burger plant of the Ohio 
Public Service Co pumps 55,000 gpm. 
The main electrically driven circulating 
pump, of 600-hp rating, can deliver 
60% of maximum flow when working 
alone against about 60-ft static head 
plus friction losses. Full flow develops 
when the water turbine drives the 
booster pump. 

Combined efficiencies of the hydraulic 
units are such that the turbine-pump 
unit salvages 70 to 80% of the power 
needed to develop the extra head. 
Water flow reaches design flow for low- 
est river stage and increases to 5% 
more at higher river stages. Power in- 
put to the motor-driven pump remains 
practically constant under the river con- 
ditions experienced. Pump and turbine 
characteristics are selected so that the 
control-tank water level remains stable. 
Pump-system factors are self-compen- 
sating and control proves no problem. 
At normal river stages the water turbo- 
booster recovers about 425 hp net. 


USING AVAILABLE VOLTAGES INCREASES SPEED RANGE 


IN THE STANDARD HOOKUP of a 240-v de 
motor driving a fan, the available speed 
range was 1700 to 850 rpm, or 2:1. The 
fan supplies cooling air to a dry-type 
radiator and this speed range proved 
ample in warm weather. For winter 
conditions as well as light-load periods 
less air is needed than that provided 
by the lowest speed. To reduce the re- 
sulting excess auxiliary demand, motor 
connections were rearranged as shown 
in the diagram with the aid of a 2-pole 
double-throw switch. Thus either 240 
or 120 v could be thrown across the 
motor armature circuit with the field 
always fed at 240 v. 
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~-"240V 


/00-amp, 2-pole Reguioting /00-amp 2-pole 
double-throw th Starter _untused safety switch 
Field always 
zon 240V 
| | | 
| ‘motor 
Starting rheostat Holding coil,always on 240V 


This gives the motor an additional 
speed range from 850 to 520 rpm or a 


total range of approximately 3.25 to 1. 


(Continued on page 112) 
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Location: NATIONAL LOCK CO., Rockferd, Illinois. 


Contractor: THE AUSTIN CO., Chicago, Illinois. 


| 
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HIS two drum steam generator is a modern 
Springfield unit developed for The Austin Co., 
Chicago, general contractors for a power plant mod- 
ernization project at the National Lock Co., Rockford, 
Ill. It is designed to produce 110,000 Ibs. of steam 
per hour at 550 p.s.i. and 750°F. It is equipped to 
operate on Illinois coals with continuous ash dis- 
charge spreader stoker. 


Springfield service includes design, fabrication, and 
erection of units complete with firing, draft, and control 
equipment—all taken under a “Single Responsibility” 
contract. We will be glad to submit a proposal covering 
your requirements. Write to our main office in Spring- 
field, or see your nearest Springfield representative. 
SPRINGFIELD BOILER CO., 1953 E. Capitol Ave., 
Springfield, Illinois. 


ANY SIZE + ANY FUEL + ANY PRESSURE 
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Line Chafing Sleeve 
Prevents Scoring 


EXPANSION AND VIBRATION, from surges 
set up by compressors, cause high-pres- 
sure gas lines to shift. Lines must be 
anchored against lateral shift, but be 
free to adjust themselves longitudinally 
without stress concentration. One such 
installation uses customary concrete 
piers for line support and anchor, bolt- 
ing the usual saddle over the pipe at 
intervals. Three heavy-set screws, fitted 
with locknuts, help adjust pipe position. 
These are shown in photo, left, of an 
actual installation. 

Instead of the screws bearing directly 
on the pipe where they may cause scor- 
ing or nicking, they engage a chafing 
strip, made of %-in. steel and formed 
to hug the pipe closely. A second chaf- 
ing strip on the pier-bearing plate takes 
the wear underneath. 

M H Pearce Carthage, Texas 


CONTRIBUTIONS INVITED 


With many familiar departments 
passing on to the new Operating 
Engineer, new services to engineers 
in the field are pioneered by 
Power, of which this Power Engi- 
neers’ Notebook is one. Here we 
will collect ideas that work, solu- 
tions to problems big and little 
that plague power men dealing 
with design, operation and mainte- 
nance. They will range over the 
entire field—mechanical, electrical, 
hydraulic, structural, drafting-room 
practice, quick computing methods, 
operating procedures, maintenance 
elimination. 


Many Power readers have ideas 
and techniques they have used suc- 
cessfully that ought to be passed 
along for everyone’s benefit. Power 
pays $20 for each accepted item. 


PLAN FOR EXTENSIONS IN POWER-PLANT DESIGNS 


ADDITIONS AND EXTENSIONS to power 
plants, even when the design is con- 
sidered ample to cover ultimate de- 
mands, are now so frequent that a cap- 
able engineer takes especial care to see 
that no detail is overlooked that might 
aid future growth. One power plant, 
with 8800 hp of gas engines, made pro- 
vision in the original layout of fuel 
lines, cooling-tower mains, and cooling 
lines for engine-temperature control, so 
that it will scarcely be necessary to shut 
down the circulating pumps to tie-in to 
the future units. 

The water mains through the con- 
crete base of the cooling tower, left 
photo, are not dead-ended within the 
foundation, as is usual practice. In- 
stead, they are carried out 12-in. be- 
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yond the existing wall. A square plate 
P, welded to the protruding pipe, forms 
the closure against the pit’s outer side 
wall when it is built to accommodate 
cooling-tower additions. Beyond the 
wall-facing plate the pipe extends far 
enough to pass through the new pit’s 
wall and allows for welding the main 
for the new unit. To tie to the existing 
mains it will be necessary only to cut 
off flow long enough to burn out the 
sealing disk, and weld the two lines to- 
gether. 

The two cooling-water lines for the 
engines are supported on brackets along 
the station wall, right photo, with the 
inner and smaller line carrying the cold 
water, under pump pressure. The larger 
line carries the water from the engines 


and delivers it to the circulating sys- 
tem at the towers. 

Where the present engine installation 
stops, the two lines have standard 
welded flanges with a 14-in. blank disk 
between them. A short pipe nipple is 
welded to the outside half of the flange 
joints so that connection can be welded 
to them without disturbing operation 
of the present system. 

When new equipment is added it is 
necessary to cut off water flow only long 
enough to remove the blind disk from 
each joint. Then replace the disk with 
a spacer ring, already bored to pipe 
diameter and with the proper bolt holes, 
and tighten the flange bolts. After this 
the system is again ready for operation. 

Houston, Texas Exton STERRETT 
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. When scientific knowledge is replaced by instinet. 


It’s a good rule to follow for some things, but totally inadequate 
for efficient boiler plant operation. 


Correct water conditioning, for instance, is a matter of 


careful and scientific control. 


W. H. & L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water problems. 

Years of experience have made Betz water conditioning service 
scientifically correct . . . complete . . . economical. 

Our staff of engineers will welcome the opportunity of 

discussing your boiler water problems . . . 

W. H. & L. D. BETZ, Gillingham and Worth Sts., Philadelphia 24, Pa. 
In Canada: Betz Laboratories Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING COOLING. WATER INDUSTRIAL WASTE TREATMENT | 
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material will be paid for; answers 


FROM THE PLANT 


- Exercise your engineering wits by submitting answers to this question, fresh from the plant. Suitable — 
by sketches or photographs command additional pay 


accompanied 


How Is Slipring-Motor 
Resistance Calculated? 


We Have a 150-hp 440-v 3-phase slipring 
conveyor motor that has caused us to 
change hookup twice. It is apparent 
that the wrong secondary grid resistors 
have been shipped with this installation. 
We have about doubled the size of the 
bank, but still don’t get proper speed 
regulation. We operate it from a 12-step 
drum-type controller on the secondary. 
It is started and stopped with start-stop 
pushbuttons through a magnetic contactor 
in the stator circuit. The primary cur- 
rent is 176 amp and the secondary cur- 
rent 190. The speed is 1150 rpm. 

On the first test, under no load the 
rotor started at about 1000 rpm. The 
grids were then rearranged and some 
added, to give about double resistance. 
On the second test under full load the 
starting speed was still high as it was 
over 800 rpm. 

I would appreciate it if some Power 
readers would give me a formula or 
other definite information that I can use 
to determine the correct cross section 
and resistance of the grids for the 12- 
step controller. I want a resistance that 
gives maximum safe starting torque and 
equal acceleration up to full short cir- 
cuit of the rotor—JHV 


How Can I Stop Belt 
Slippage on Flywheel? 


(This question is from Oct issue 
with best answers from readers.) 
We have trouble with slippage of a belt 
that drives an ac generator from a steam 
engine. The unit, an 18x42-in. 400-hp 
corliss with a 15-ft. flywheel, has a 
28-in. face. The engine runs about 102 
rpm and drives a 275-kw 60-cps ac 
generator through a 34-in. pulley. Gen- 
erator speed is 514 rpm. Belt is 28 in. 
wide, of 3-ply leather. Center-to-center 
distance from generator pulley to en- 
gine flywheel is 20 ft, 8 in. A heavily 
weighted idler at the generator gives a 
good belt wrap on its paper pulley. 
Usually the generator runs synchronized 
with an outside power source. 

Trouble is that when we carry a 
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heavy load of about 250 kw on the 
generator the belt slips on the engine 
flywheel, as the polished condition of 
the metal flywheel face shows. Slip- 
page heats the belt noticeably and is 
shortening its life considerably. 

1 have heard that a rider belt, about 
half the width of the main belt and 
riding on top of it, greatly helps this 
condition. Do Power readers agree or 
have they a better solution?—IM 


Change Tension 
And Adjust Idler 


ASSUMING AVERAGE ALTERNATOR and 
belt efficiencies I find that about 380 hp 
is transmitted for 250 kw. A 24-in. 
triple-ply heavy-leather belt should 
transmit 400 hp continuously without 
undue wear. Excessive load does not 
cause excessive slip. 

I will pass over expensive solutions, 
such as facing the flywheel or mounting 
the alternator on a pivoted base so re- 
action torque increases belt tension 
with load. We can still make improve- 
ments by relocating the idler or in- 


creasing belt tension, or by doing both. 

At present the idler is in position B. 
see sketch below. This gives good belt 
wrap on the small pulley. Actually, the 
coefficient of friction f times the angle 
of wrap need be only the same for each 
pulley. Since f for paper is 114 times / 
for iron, the angle of wrap on the fly- 
wheel should be 114 times that on the 
paper pulley. It is about this without 
any idler at all. The ratio is now 214 to 
146 deg. Hence, if the idler is used to 
increase angle of wrap, it would be far 
better mounted at C where it gives 270 
deg on the flywheel and 180 deg on the 
generator pulley. 

The given speeds indicate 4.8% slip. 
A trial check shows that belt tension 
must be low. This can be increased by 
increasing the load on the _ idler, 
whether in position B or C, or by short- 
ening the belt and forcing idler to po- 
sition A. The vector diagrams on the 
sketch below indicate how much this 
increases belt tension without increas- 
ing idler bearing loads. 

It is unusual to operate a belt wider 
than 26 in. on a 28-in. pulley face. 
Working along the edges of a 28-in. 
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Hecht Brothers Department Store, Baltimore, Md. 


Heated by Webster Steam Heating System since 1927. 


This is the 20th year of Webster 
heating service at Hecht Brothers 
Department Store in Baltimore, 
where management has long recog- 
nized that heating comfort is an 
important factor in successful de- 
partment store operation. 


In 1927, when the present home of 
Hecht Brothers Department Store 
was built, a Webster Vacuum Sys- 
tem of Steam Heating was specified 
by Abbott, Merkt & Co., Inc., New 


York, Architects and Engineers. 
The installation included Webster 
Radiator Traps and Supply Valves, 
Webster Float and Thermostatic 
Traps and Dirt Strainers and a Nash 
Vacuum Pump. Riggs, Distler & Co., 
Inc., Baltimore, were the heating 
contractors. 


In 1941, Hecht Brothers decided to 
discontinue their coal-burning boiler 
plant and purchase street steam 
from the Consolidated Gas Electric 


Light & Power Co. On the recom- 
mendation of the Gas & Electric 
Company, they decided to convert 
the installation to a Webster Mod- 
erator System, then as now recog- 
nized for comfort at low cost. 


Installation of a 3-Valve E-4 Web- 
ster Moderator System, controlling 
15,824 square feet of installed direct 
radiation, was completed during the 
heating season without interruption 
in store operations. Webster Radia- 
tor Valves were fitted with expertly 
sized Webster Metering Orifices so 
that all radiators would heat evenly. 
The existing piping was retained. 


Hecht Brothers Store faces north. 
The heating installation is zoned to 
compensate for the sun effect by 
delivering proportionately more 
steam to the north side of the build- 
ing. Radiators in sections of the 
store warmed by solar heat receive 
less steam. Steam savings are 
appreciable. 


Since the introduction of district 
steam service, there has been a no- 
ticeable improvement in cleanliness, 
an important factor in department 
store operation. The dust, dirt and 
smoke which go with many private 
plants are avoided. 


Sam Hecht, President of Hecht 
Stores, and William P. Calhoun, 
Store Manager, look upon their 
Webster Heating System as an in- 
vestment in customer satisfaction. 
Webster Service is provided by Bal- 
timore Representative H. M. Harris, 
with Webster for 18 years. 


If you are interested in heating com- 
fort at low cost backed by the ex- 
perience of long-service Webster 
Representatives, give us a few facts 
about your heating requirements. 
WARREN WEBSTER & CO., Camden, N. J. 


Representatives in principal U. S. Cities : : Est. 1888 
In Canada, Darling Brothers, Limited, Montreal 


HEATING SYSTEMS 


Webster Heating Equipment for Today’s New Buildings 
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Webster Metering Orifices, 
expertly sized, a vital feature 
of the Moderator System, 
balance distribution and 
make possible central con- 
troi with continuous heating. 


Webster Outdoor Thermo- 
stat Control automatically 
rovides the lowest pressure 
or comfortable inside tem- 
perature. 


Webster Float and Thermo- 
static Drip Traps are used on 
heating coils of air condi- 
tioners and drip points of 
the piping system. 


Prefabricated Unit— Webster 
System Radiation convectors 
with copper tubing, alumi- 
num fins, integral Webster 
Traps and Valves. 


New! Webster Type WI Ra- 
diation forinstallation where 
floor or wall space is limited. 
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belt can cause heat and destruction. 
Strangely enough, in /M’s case slippage 
would be less on a 24-in. belt subject to 
same pull. Reason is that a belt weigh- 
ing less per linear foot creates less 
centrifugal force. Hence a larger per- 
centage of the belt is available for driv- 
ing, as less is needed to overcome cen- 
trifugal force. 


Brantford, Ont. W L Govan 


Resurface Flywheel 


Years Aco I saw a rider belt on a drive 
similar to that mentioned by /M. It 
was in a plant of the Johns-Manville 
Co in Brooklyn. The rider belt did 
stop the slip. But belt dressing was also 
applied, and I believe it was partly re- 
sponsible for the result. 

Another method is to apply a friction 
facing on the flywheel. This friction 
material can be nothing more than thin 
duck canvas, glued securely on the sur- 
face of the pulley. 

Usually it is the smaller pulley that 
slips, not the large one. In this case 
the idler pulley very likely takes care 
of the smaller pulley, giving it sufficient 
are of contact. This suggests the use of 
another idler pulley as shown above. 
This will increase the arc of contact on 
the flywheel. I have never seen two 
idlers on a single drive but see no 
reason why they would not be prac- 
ticable. I believe the friction loss would 
be less than with a rider belt. 

My suggestion is this: First use a 
high-grade belt dressing. If that doesn’t 
solve the problem completely, give the 
flywheel a friction surface. I believe 
that would cost less than a second idler 
pulley. Cost, these days, is important. 


Newark, N. J. J H Squires 


Belt Is Heavy Enough 
To Pull the Load 


I cueckep IM’s PROBLEM to see if his 
belt is good for the horsepower it must 
deliver. I used the following formula: 
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oX Tr (log. pa) — 1 
Hp = loge wor 
33,000 
v = velocity of belt in ft ~ min 
T: = Maximum tension of belt 
u = coefficient of friction, which is 0.3 
for leather to cast iron 
= are of contact in radians. For 
convenience, log. can be changed 
to 2.3026 < logio. 


The are of contact is obtained from 
the formula shown on the sketch above, 
and is found to be 215 deg. 

Since we do not know the diameter 
of the idler, which would add some to 
the are of contact, we will omit it. 

T, is obtained by 
Tz7=TXA-—T. 

T = allowable unit tension of 1 sq in. of 
leather belt; it is 425 lb per sq in., 
and A is the area 

T. = centrifugal tension of belt, ob- 

tained by 
Wx? 
T° = 
W = weight of a ft length of belt, ob- 
tained by re 0.43 by the 
cross-sectional area of the belt. 
I assume 3-ply belt is 4 in. thick. 

v = belt velocity in ft per sec squared. 

g = the force of gravity = 32.2. 


I worked this out, and found the belt 
good for over 400 hp. Since it is equal 
to the job, let us see where the trouble 
is. The only thing we can alter is the 
friction between flywheel and belt. 

The practical way is to clean the 
contact side of the belt thoroughly. Re- 


move all oil and gum with a good 
cleaner or fuller’s earth. After this 
thorough cleaning, coat the surface 
freely with neat’s-foot oil. The process 
should be repeated regularly. I believe 
this will stop all slipping. 

I cannot see how a rider belt will 
help. 


Bronx, N.Y. Georce GRIFFEL 


Put Idler at Flywheel 


IM COULD PROBABLY ELIMINATE some 
slip on flywheel by using a rider belt. 
Usually the slip between belts offsets 
any gain because of excessive wear on 
both belts. 

His idler pulley should be placed at 
A or B, as in sketch below, depending 
on rotation of flywheel to increase belt 
wrap or contact on flywheel. To get best 
results don’t have belt too tight before 
applying the idler. Neither should belt 
be too slack, as this will put an exces- 
sive load on the idler. This is especiallly 
important on heavy multiple leather 
belts like /M’s as they are hard to flex. 
I recommend using a small amount of 
good-quality-stick belt dressing to in 
crease belt grip on flywheel. If outside 
of belt is rubbed with a little neat’s-foot 
oil every few months it keeps belt pli- 

(Continued on page 152) 


rotation-. 


_---Gain in belt wrap 


Idler C takes 
belt weight, 
rotation increases wrap 
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A little arsenic 


does a great job 


...increasing resistance to dezincification 


patient YEARS AGO engineers of The Ameri- 
can Brass Company found that the addition 
of a very small percentage of arsenic to the 
standard Admiralty Alloy would substantially 
increase its resistance to corrosion by dezincifi- 
cation. 


Arsenical Admiralty ‘‘439” alloy has been 
produced since 1934, and has given consistently 
satisfactory performance in almost every kind 
of service. This alloy is but one of 10 standard 
and several special Anaconda Condenser Tube 
Alloys. They cover a wide range of heat transfer 
requirements. For further information, ask for 
Publication B-2—or consult our Technical De- 
partment on choosing the alloy best fitted to 
your needs. 


Illustration shows Anaconda Arsenical Ad- 
miralty Tubes going into a new condenser being 
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built for a Missouri utility by the C. H. Wheeler 
Manufacturing Co. in Philadelphia. This dual- 
bank, two-pass type condenser, has a surface 
area of 11,000 sq. ft. and a capacity of 77,000 
pounds of steam per hour. Tubes are 34” O.D. x 
.049” wall and 16’ 23%” long. Tubes sheets are 
Anaconda Muntz Metal — 114” thick x 104” 
diameter. 
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from mine to consumer 


CONDENSER TUBES 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Cox:pany 
In Canada: ANACONDA AMERICAN BRrAss LTD. 
New Toronto, Ont. 
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WHAT'S 


New 


IN PLANT 


EQUIPMENT 


Circuit Breaker El 


REDESIGNED FOR RATINGS from 115 to 230 
kv, and up to 3,500,000 kva interrupting 
capacity, this improved line meets require- 
ments for reliable, high-voltage transmis- 
sion-line circuit-breaker protection. Type 
BZO-160 is an improved line of high-volt- 
age, high-speed, quick-clearing (5-cycle) 
outdoor, floor-mounted oil-circuit breaker. 
This unit recloses service within 20 cycles 
and includes the proved single-brake 5- 
cycle Ruptor are extinguishing device and 
pneumatic operator with self-contained 
automatic air-supply system. 

It has weatherproof mechanism box on 
top of each tank which is readily accessible 
for adjustment. Either bushing or bushing 
current transformer is removable without 
disturbing the other. Complete oil-mainte- 
nance facilities are afforded on each pole. 
Allis-Chalmers Mfg Co, Milwaukee, 
Wis. 


Gate Valve E2 


UNION BONNET, Fic. 2228, GATE VALVE is 
made of bronze and has a double-disk 
union bonnet. It has rising stem and 
screwed ends and is rated at 200-psi SP. 
Companion valve, Fig. 2229, has flanged 
ends, is rated at 150-psi SP. Available in 
sizes from } to 3 in. Additional features 
are the patented silicon-alloy stem material 
that eliminates stem-thread failures, hex- 
agon head gland, beveled-disk wing guides 
and body guide channels to make assembly 
easy when servicing the valve. Lunken- 
heimer Co, Cincinnati 14, Ohio. 


Gear Rotary Pumps E3 


For cCoNTINUOUS SERVICE at 1000 psi and 
intermittent service at 1500 psi, gear rotary 
pumps are rated 5} gpm at 2800 rpm, 3 
gpm at 1800 rpm, and 15 gpm at 120() 
rpm. They are for pressure lubrication 
and oil hydraulic service. Wear-resisting 
material is used, such as Nitralloy gears 
operating inside chrome-plated faces of 
cast-iron housings. Pumps have pilot-type 
flush mounting face, suitable for direct at- 
tachment to machinery or other equipment. 
Pumps can be driven direct or by belt, 
gear or chain. Aro Equipment Corp, 
Bryan, Ohio. 


Boiler Control E4 


INSTRUMENT CONTROLS COMBUSTION in hog- 
fuel-fired boilers by brilliancy of the flame, 
furnace wall, or fuel bed. Forced draft is 
controlled by steam pressure, induced draft 
by furnace draft, and fuel feed by steam 
flow, but is readjusted by brilliancy instead 
of steam flow-air flow ratio. Brilliancy is 
measured by a photo-voltaic cell connected 
to a Bailey Pyrotron pyrometer. If flame 
brightens it is a sign of excess air, and 
fuel feed is increased gradually until flame 


Fluid-Drive Elevator E6 


FREIGHT- AND PASSENGER-ELEVATOR ma- 
chines are equipped with fluid drive to 
reduce installation, maintenance and oper- 
ating costs. Fluid drive, installed between 
motor and brake wheel, is similar to many 


darkens to required brilliancy. Conversely, 
if flame tends to darken, fuel feed is cor- 
respondingly decreased. Bailey Meter 
Co, 1050 Ivanhoe Rd, Cleveland 10, 
Ohio. 


Proportional Oil Filter E5 


PROPORTIONAL OIL FILTER uses a cartridge 
that removes particles down to two mi- 
crons’ size. Reversible filtering action 
meets requirements of closed circuits. By- 
pass valve is not necessary because venturi 
action in filter controls maximum pressure 
built up across cartridge. Filter may be 
installed in any horizontal hydraulic-system 
pressure line. Filter protects system against 
dirt, sludge and chips. It has no moving 
parts, so maintenance is reduced to peri- 
odic replacement of inexpensive cartridge. 
Vickers Inc, 1596 Oakman Blvd, De- 
troit 32, Mich. 


industrial drives that make difficult start- 
ing easy. Because of the drive a smaller 
motor can be used, as it does not have to 
start under load. When car switch is 
closed motor starts and accelerates to 
nearly full speed before fluid drive takes 
hold. Starting current and power costs are 


Use convenient reply cards on page 180A to secure additional information on these new equipment items. Please 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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Your Everyday Piping Needs 
Now Filled from Local Stocks 


No waiting for most regular items at : 
your Crane Branch or Wholesaler Ab 


Stock bins are rapidly filling up at local Crane 
outlets. Day by day, in valves, fittings, steam 
specialties, piping accessories . . . brass, iron, 
and steel . . . the selection keeps rounding out. 


| 
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For routine maintenance work . . . or emer- 
gency replacements . . . you’re most likely to get 
what you need .. . when you need it . . . in the 
complete Crane line. Because in power, process- 
ing, or general service piping equipment, the 
Crane line is most complete. And because, in per- 
formance and value, Crane Quality has always 
led the field. 

You'll avoid needless delays by calling your 
Crane Man first ... for everything in piping. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


Water treating system; all 
piping materials froi2 Crane 


(Right) ONE VALVE GOOD FOR 7 
SERVICES—Crane No. 7 Brass Globe with 
easily renewed composition disc. Speeds 
and simplifies piping maintenance. 
Supplied with long-wearing discs for 
steam, hot or cold water, air, oil, 
gas, or gasoline. Slip in a new disc 
and you've gota new valve. For pres- 
sures up to 150 pounds steam; 
300 pounds cold. Sizes up to 
\ 3-in.; also angle pattern. See 
your Crane Catalog, 
page 30. 


EVERYTHING FROM... 


VALVES FITTINGS 
PIPE PLUMBING 
AND HEATING 


m FOR EVERY PIPING SYSTEM 
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Equipment Continued 


therefore reduced. Motor-control equip- 
ment is reduced to two-direction switches, 
one for each direction of travel. Electronic 
control levels car at floors. Warsaw Ele- 


vator Co, Warsaw, N. Y. 


Hydraulic Transmission E7 


VARIABLE-SPEED hydraulic transmission, for 
fractional-horsepower machinery drives, has 
smooth and stepless speed adjustment from 
zero to maximum output speed in either 
direction of rotation. Full torque is main- 
tained for full-speed range. Automatic 
overload protection prevents unit being 
damaged if stalled. This transmission is 
rated }-hp continuous duty. Speed adjust- 
ment over complete range is by either hand- 
wheel or servocontrol. Vickers Inc, 1596 
Oakman Blvd, Detroit 32, Mich. 


Condensate Drainer E8 


Quik-Temp ACCUMULATOR, built for work- 
ing pressures up to 150 psi, handles drain- 
age from steam-heated machines. Large 
diameter nonclogging metering units are 
installed in the return lines in place of 
conventional steam traps. Based on results 
obtained from initial installations, the man- 
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ufacturer offers the system to all users of 
steam-heated process equipment to which it 
may be applied with a guarantee of 10% 
minimum increase in production potential. 
Fred H Schaub Engrg Co, 2110 South 
Marshall Blvd, Chicago 23, Ill. 


Axial Flow Fans E9 


Line OF AXIVANE ADJUSTABLE-BLADE FANS, 
Series 1000, is available for heating, ven- 
tilating and air-conditioning requirements. 
Fans are for a range of pressures up to 9.60 
in. of water and volumes up to 100,000 
cfm. They come in 124 models in 15 hous- 
ing diameters from 18 to 60 in. and four 
speeds. Joy Manufacturing Co, Oliver 
Bldg, Pittsburgh 22, Pa. 


Dewpoint Recorder E10 


SENSITIVE ELEMENT in this recorder, called 
the Dewcel, consists of a thermal bulb 
wrapped with a saline-saturated woven- 
glass tape and two windings of silver wire, 
to conduct the heating current. Moisture 
determination is based on fact that for 
every water-vapor pressure in contact with 
a saturated salt solution there is an equi- 
librium temperature at which the solution 
neither absorbs nor gives up moisture to 
the atmosphere. The variable heat supply 
brings the Dewcel to this equilibrium tem- 
perature. The temperature, then measured 
by thermal bulb, is transmitted to record- 
ing instrument and indicates on a chart 
dewpoint temperature. Recording is con- 
tinuous. Various chart ranges are avail- 


Use convenient reply cards on page 180A to secure additional information on these new equipment items. Please 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 


able, —20 to +92 F, and 36 to 160 F 
temperatures. 

Two types are available. One is the 
Dynalog all-electronic instrument, and the 
other is a liquid-filled type. The instru- 
ments require no refrigeration, water sup- 
ply, or air-circulating system, and have 
no mirrors to clean. They can be installed 
indoors or outdoors. Recording instrument 
can be mounted 600 ft away from the 
Dewcel. Current consumption is from 1 to 
8 watts. Foxboro Co, Foxboro, Mass, 


Lubricated Valves El] 


Unitite vALveEs, for air and hydraulic lines, 
have recently been redesigned to incor- 
porate a new protective dust seal. Seal 
consists of a Neoprene skirt mounted on 
the valve stem underneath the handle to 
shroud bonnet boss snugly, thus protecting 
working parts from dirt. Lubrication fitting 
is mounted in the stem so valve disk and 
stem are pressure lubricated radially out- 
ward from the center. Hanna Engrg 
Works, 1765 Elston Ave, Chicago 22, 
Ill. 


Humidity Indicator E12 


ALL-METAL HUMIDITY INDICATOR is of the 
wet- and dry-bulb type. Main features are 
the all-metal Weston laboratory thermom- 
eter, self-supporting wet-bulb wick cover- 
ing the thermal element, all-metal construc- 
tion, and a simplified slide-rule calculator 
that gives relative humidity readings di- 
rectly. The calculator, located on face of 
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PERATORS of condensers are well-informed and 

follow sound general practices that should result 

in satisfactory tube life, but it has been estimated that 

in about 90% of American plants there is at least one 

piece of equipment that shows tube trouble. Such cases 

interest Revere greatly, because we want condenser 
tubes to give satisfactory, economical service. 


Sometimes the causes of premature failure are 
obscure and difficult to discover. One of them is stray 
electricity. When you remember that copper plating 
is usually done at about 4 to 6 volts, you can see that it 
doesn’t take much to move metal from one place to 
another through a fluid. Any flow of current through 
a condenser is sure to be destructive. 


Electricity often finds strange routes to ground 
through high-resistance shorts that do not show up 
through blown fuses, overheated parts, arcing, and 
similar obvious indications. Pump motors, for example, 
may work perfectly well, but permit a little “corrosive” 
electricity to pass along to ground through the con- 

enser; electrolysis results. Galvanic action, due to the 
use of metals of too-great dissimilarity, may also occur, 
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but is rare in a condenser properly designed for its 
operating conditions. 


So Revere suggests you include electricity as a possi- 
bility when seeking the causes of unexpected tube 
failure. And it is also advisable to save samples cut 
from failed tubes, to be sent to Revere for laboratory 
examination. Facts thus scientifically uncovered may 
lead to recommendations that will solve the problem. 
If ee have a condenser tube problem, ask Revere 
to 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Il.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, Distributors Everywhere 
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Equipment Continued 


instrument directly beneath 2-dial ther- 
mometers, indicates relative humidity from 
10 to 100%. Weston Electrical Instru- 
ment Corp, Newark, N. J. 


Thread Compound E13 


Fet-Pro Hi-Temp THREAD COMPOUND is said 
to prevent freezing and galling of metal 
surfaces at temperatures as high as 1800 F. 
The new C-5 compound can be used on 
furnace-tube headers, studs and plugs and 
other high-pressure high-temperature appli- 
cations. Dept P 218, Felt Products Mfg 
Co, 1504 Carroll Ave, Chicago 7, Ill. 


Tachometer 


E14 


HAND-HELD ELECTRIC TACHOMETER weighs 
only 3 lb and gives accurate and direct 
readings of linear speeds from 10 to 10,000 
fpm, and of rotational speeds from 100 to 
10,000 rpm. Using accessories, rotational 
speeds from 10 to 100,000 rpm may be 
measured. Speed ranges can be changed 
while spindle is rotating because there is 
no gear transmission to shift. Instrument 
cannot be damaged by overspeeding. It 
can measure both clockwise and counter- 
clockwise rotation. Tachometer comes in 
a carrying case. General Electric Co, 
Schenectady 5, N. Y. 


Gridded Bearings E15 


HEAVY-DUTY, HIGH-SPEED BEARINGS for die- 
sel engines and heavy machinery consist 
of a centrifugally cast lead-bronze shell 
with its inner surface gridded. Precision 
spaced grids are filled with silver babbitt 
with a run-in surface of lead-tin alloy 0.002 
in. thick electroplated to the bore. Ap- 
plications are main and _ connecting-rod 
bearings on diesel engines and similar 
heavy-duty services. They operate under 
loads of over 3500-psi projected area with 
shafts as low as 160 brinell hardness. Bear- 
ing is usually made as half bushings but 
can ‘be full cylinders. National Bearing 
Div, American Brake Shoe Co, St. 
Louis 10, Mo. 


E16 


DOUBLE-IMPELLER GEARLESS PUMPS, for gen- 
eral industrial application, handle practi- 
cally any kind of liquid. Bodies are made 
of stainless steel, monel or bronze to meet 
wide range of industrial requirements. 
They are available in }- and }-in. sizes 
for capacities from 1 to 12 gpm according 
to pump speed and pressure. Pumps op- 
erate at speeds of 200 to 3500 rpm and 
pressures up to 50 psi, and have self-lubri- 
cating bearings. Eco Engrg Co, 12 New 
York Ave, Newark 1, N. J. 


Finned Tubes E17 


BELL-END FINNED TUBES, generator air cool- 
ers, aftercoolers, economizers, and other 
heat exchangers, are now available. The 
bell end facilitates retubing through large 
hole in tube sheet. Serrated fins assure 
maximum heat transfer. Tubes are avail- 
able in Admiralty tubing with copper fins 
solder bonded to tubing. All steel tubes can 
be supplied for high temperatures. Fin- 
tube Coil Corp, 635 E Garvey Blvd, 
Monterey Park, Calif. 


Selector Valves E18 


Series OF nonlubricated selector and shut- 
off valves are available for handling air, 
gas or hot liquids up to 400 F, and at non- 
shock pressures as high as 500 psi. Valves 
are available in a variety of metals, and 
designed with nonlubricated rotors of inert 
graphite. Valves come in a variety of rotor 
arrangements, permitting inter-connection 


of various combinations of as many as five 
separate lines. They can be furnished for 
hand or electric-motor operation. Shutoff 
valves range in size from }- to 2-in. pipe 
size, and the selector series ranges from }- 
to 1}-in. pipe size. Parker Appliance Co, 
17325 Euclid Ave, Cleveland, Ohio. 


Distribution Transformer £19 


THIS NEW DISTRIBUTION TRANSFORMER has 
a wound-core of cold rolled, oriented, sili- 
con steel. It also has stud-type sidewall 
high-voltage bushings with metal-enclosed 
bushing gaskets and bushing insulating 
caps. The transformer comes in ratings of 
25 kva and below, and voltages of 14,400 vy 
and below. It is a single-phase 60-cycle 
unit. Pennsylvania Transformer Co, 


Box 6208, Pittsburgh 12, Pa. 


Flow Indicator E20 


BALL-FLOW INDICATOR provides both a vis- 
ual indication of flow and an approximate 
rate of flow. Unit consists of a tapered 
glass tube with a moving, guided brass ball 
which acts as the indicator. Ball movement 
is confined to center of tube by a slender 
stainless-steel rod. Indicator comes in all 
standard pipe sizes from } to 2 in. for flow 
ranges from 0.2 to 60 gpm. It may be con- 
nected in series with pumps, filters, water- 
treating equipment, bearings and cooling 
or heating jackets to show progressive weat 
or clogging. Schutte & Koerting Co, 
Philadelphia, Pa. 


Automatic Stoker E21 


SELF-CONTAINED, traveling-grate stoker, de- 

signed for low- and high-pressure heating 

and industrial loads, burns barley, No. 3 
(Continued on page 170) 


Use convenient reply cards on page 180A to secure additional information on these new equipment items. . Please 
be sure to identify your request with the new-equipment key letter, E, and number, as shown on the items above. 
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Chemical Industries Plants 
pick for 


water treatment 
results! 


Where chemistry is no mystery 
to plant operating men, the 
Nalco System thrives . . . 


of all chemical 
industries plants using the Nalco 
System have been getting suc- 
cessful water treatment results 
for more than 5 years! 


of the plants 
above have used the Nalco 
System more than 10 years ! 


of the plants 
in the over-10-years group have 
progressed with the Nalco 
System for 15 years or more ! 


Such a record of continuous 
successful service has a point 
for you... If you are not already 
getting Nalco water treatment 


4 results, it may well be a profit- 
Original research into water treatment problems is — able step to join the men who 
an important part of Nalco Laboratories work. Shown know chemistry —and stick to 
here is equipment used for the study of methods to Write 
_ keep boiler plant auxiliaries free from trouble. WINE 
details today. 
1 NATIONAL ALUMINATE CORPORATION 
. 6222 W. 66th Place, Chicago 38, Illinois 
1g Canadian inquires should be addressed to Aluminate Chemicals, Ltd. 
3 


555 Eastern Avenue, Toronto 8, Ontario 
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LOOK FOR THE DIAMOND MARK 


sprinkler system installation for multi- 

storied buildings is shown in this layout. This 
system uses both a wet and dry pipe riser. The wet 
riser supplies sprinkler heads in areas that are main- 
tained at above freezing temperatures, and the dry riser 


serves the sprinkler heads in unheated parts of the 
building where pipes might be subject to freezing. 
Although this system complies with the Underwriters 
codes, minor variations may be required by local ordi. 
nances, or simply to reduce insurance rates. Consulta. 
tion with accredited piping engineers and contractor; 


is recommended when planning any major piping 


installations. 


Both wet and dry pipe risers are fed from a dead 
riser which carries the water from the roof gravity tank 
and/or a pressure tank. In addition to these primary 
sources of supply, a siamese connection is required for 
the fire department hose outlet. Individual risers are 
provided in each system so that ample warning can be 
given to building occupants. The wet pipe alarm is 
actuated by the flow of water, while the dry pipe sys 


PRACTICAL PIPING LAYOUTS 


Illustrating the proved 3-point formula 
for trouble-free, time-defying hookups 


A. Use the right type valve for the service. 
B Place valves correctly in the line. 


Choose Jenkins Valves for lifetime economy. 


JENKINS 


SINCE 1864 


tem generally has a low pressure air alarm in addition 
to the water flow alarm. 

In the wet pipe system all pipes are filled with water 
under pressure. In the dry pipe system the pipes above 
the dry pipe valve are filled with compressed air anda 
drop in pressure caused by the opening of a sprinkler 
head activates the valve, thus allowing water to pax 
through the open heads. 

The important section control valves recon: 
mended are Jenkins Fig. 825, Iron Body O.S.&Y. Ris 
ing Spindle Gate Valves. They are approved by the 
National Board of Fire Underwriters and Associated 
Factory Mutual Fire Insurance Companies. 

Copies of Layout No. 30 will be furnished on request. 


Mail coupon. 


A CHOICE OF OVER 500 JENKINS VALVES 
To save time, to simplify planning, to get the advar- 
tage of Jenkins specialized valve engineering exper 
ence ... select all valves from the Jenkins Catalog. It 
your best assurance of the lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn; 
Atlanta; Boston; Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 
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COMBINATION WET PIPE AND DRY PIPE SPRINKLER SYSTEM 
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SYSTEM HIGH POINT TEST 
SPRINKLER 
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SYSTEM 


DRY PIPE PRIMING CUP 


POP RELIEF 
VALVE 


DEAD RISER 
FROM GRAVITY TANK 
AND/OR PRESSURE 


SIAMESE HOSE inl DRAIN LINE 
CONNECTION 
FOR FIRE 
DEPARTMEN 


MOTOR ORIVEN y 
AIR COMPRESSOR 
VALVE RECOMMENDATIONS 


For details and valves to suit vary- AUTOMATIC 
ing conditions see Jenkins Catalog BALL ORIP 


Quantity Jenkins Valves Service Code | Quantity Jenkins Valves Service 
Fig. 825 1.B.B.M. 
0.S.&Y. Gate 


- Fig. 108-A Bronze Angle] Dry Pipe Section Drain 
Dead R 
Fig. 352 Bronze Prevent Backflow from 
ig. 1.B.B.M. Prevent Back Flow to Swing Check Drains 


Swing Check Dead Riser Fig. 352 Bronze Prevent Water Back Up to 
Gote Dry and Wet Pipe Shutoffs Diagram by Huxley Madeheim 
le Fig.275-U Bronze Gate | Air Compressor Shutoff 

Fig. Wet Pipe Sectional Control Fig.275-U Bronze Gate | Priming Water 


Fig. 108-A B Angle] Drain of i 1 
Fig.275-U Bronze Gate [Riser Drain ig. 108 ronze Angle} Drain of Dry Pipe Valve 


Fig. 352 B 
ig. 352 Bronze Prevent Backflow from »*- Check Prevent Back Flow 
SWing Check Drains 


at = Pressure Gage Controls 
Fig. 108-A Bronze Angle] Wet Pipe Section Drain Fig. 106-A Bronze Globe ‘ond Drains 
Dry Pipe Section Control Fig. 108-A Bronze Angle| "igh Point Test 
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Here’s a chart to speed up the calcula- 
tions needed in routine follow-up of re- 
frigerating-plant performance. To find 
the actual ton-rate capacity used per 
ton of ice produced, apply the following 
formula, 


Actual ton rate = 


0.5 (32-T) + (t-32) + 144 
144 X efficiency 


Where 

T is the temperature of the brine 
and 

t is the temperature of the water in 
degrees F. 

Example: Find the actual ton rate 
per ton of ice output when brine temper- 
ature is 19.8 F, water temperature is 
63.1 F, and plant efficiency 85.5%. Lay 
a straight edge from the appropriate 
numbers on the temperature scales to 
find the intersection on the theoretical 
ton-rate scale. Then lay the straight 
edge from this intersection through the 
efficiency scale to read the answer of 
1.471 actual ton rate per ton of ice 
output. 


By John Hyam 
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means close boiler water level control by COPES 
Flowmatic on two 675-psi, 825-F Combustion Engineer- 
ing two-drum steam generators, each rated at 200,000 
pounds of steam per hour, largest units in this country 
stoker-fired with anthracite. 


ENNISON STATION, most modern steam plant 

of New York State Electric & Gas Corporation, 
is benefitting from close boiler water level 
stabilization, provided by two-element COPES 
Flowmatic. Adjusted to carry a higher level 
on heavy loads than on light, total variation 
is within plus-or-minus one inch. The story is 
told in Bulletin 463—Boiler Feed Control at 


DIFFERENTIAL VALVES 


COPES Differential Valves maintain constant 
pressure drop across the feed water regulator 
valves, regardless of changes in pump pressure 
or line friction losses accompanying wide fluc- 
tuations in boiler load. Individually designed 
for each installation. Available in separate 
bodies, as illustrated, or in combination 
with the feed water regulator valve bodies. 
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Westover, Greenidge and Jennison Stations. 
Write—your letterhead, please—for a copy. 


NORTHERN EQUIPMENT COMPANY 
181 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


LIQUID LEVEL CONTROL 


For control of water or steam input or output, 
open or closed vessels. For throttling steam 
supply to fluid pumps. Semi-steel, cast-steel or 
forged-steel float chambers, with floats of dif- 
ferent sizes and materials to meet individual 
needs. The direct- or relay-operated COPES 
Valves have low friction, high lift, accurate 
balance, ports designed for each installation. 


FLOWMATIC 
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TECHNICAL BRIEFS 


L 


ignition grote 


Pre-ignition grate (above), found successful for burn- 
ing Australian brown coal on traveling grate stokers, 
consists of short-step grate mounted at the stoker hop- 
Compressed-air jets impinge to stimulate ignition 


per. 


Sectionalized furnace for large steam generation from 
wood refuse has primary furnace for wood; secondary 
one for pulverized coal alone or combined with wood refuse 


FUEL BURNING 
Use of Raw Brown Coal on Industrial 
Stokers, by / McC Stewart, J R Nichol- 
son and H P Reinback, Australian Na- 
tional Committee, Fuel Economy Con- 
ference. Brown coal with moisture 
content of 65% has been successfully 
burned for many years in large central 
stations in State of Victoria. Australia. 
Recent severe shortage of black coals 
has made this brown coal a necessity in 
industrial boilers generating under 
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ENGINEERING DEVELOPMENTS HERE AND 
ABROAD DIGESTED FOR BUSY POWER 


Secondary furnoce 
pulverized coal 
alone or with wood 


20,000 lb per hr of steam. Adapting 
existing stokers required considerable 
experimenting. 

Spreader stokers had no ignition dif- 
ficulties and the fear of heavy fly-ash 
emissions did not materialize. A gross 
grate rating of 600,000 Btu per sq ft per 
hr resulted from firing unscreened coal, 
49% moisture, 2% ash, crushed to 
about 3-in. maximum size and possess- 
ing a high reactivity. 

Single-retort underfeed stokers with 


forced-draft fans can fire brown coal 
of 59% moisture by using (1) thick 
fuel beds (2) larger coal quantities per 
unit of boiler capacity—about three 
times normal bituminous feeds (3) 
close control of sizing—fines, ¥ in. and 
below, should not exceed 10% (4) 
larger feed screws or greater screw 
speed for increased feed rates. 
Chain-grate stokers, largest single- 
firing method in Victoria, experienced 
severe ignition troubles. A preignition 
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HERE’S THE METAL GASKETS 


Send for this latest 
GOETZE GASKET CATALOG, 
just published by Johns-Manville 


Do you want to be fully informed on the latest money- 
saving developments in the field of metallic gaskets? 

Then send for the new 48-page Goetze Gasket catalog 
just off the press. Now that Goetze Gaskets are a part 
of the Johns-Manville line, this new catalog reflects the 
combined experience of two of the oldest and best- 
known names in gaskets—Goetze and Johns-Manville 
... brings you up to date on the strides that have been 
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made in recent years in the design and manufacture of 
metallic gaskets. A handy reference chart shows at a 
glance the many improved Goetze types that are avail- 
able now to meet your requirements. 

If you buy or use metallic gaskets, you’ll find the new 
Goetze Catalog a valuable reference guide. Write, on 
your company letterhead, for your free copy. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


129 


t 

= 


grate, Fig. 1, p. 128, consisting of a 
short step-grate mounted at stoker hop- 
per before the traveling grate, proved 
successful. Compressed-air jets imping- 
ing on coal retained on the step grates 
stimulated ignition. Crushed run-of- 
mine coal, 47 to 49% moisture, burns at 
grate ratings up to 400,000 Btu per sq ft 
per hr with this important proviso—size 
segregation is watched carefully. W PC, 
Paper No. 15, Section C2. 


Furnaces for Special Fuels, by Otto 
de Lorenzi, Combustion Engineering 
Co, Inc. Waste products from many 
manufacturing processes are potential 
low-cost substitute fuels, for instance, 
byproducts from pulp manufacture. 
Most important of these byproducts are 
(1) wood refuse from the wood room 
(2) spent alkaline liquors from chem- 
ical digestion processes. 

Wood refuse, particularly bark, re- 
quires dewatering by roll or reciprocat- 
ing press to bring its water content 
down from 80 to 65%. If the pressed 
bark and other wood refuse are hogged, 
a more favorable size develops that 
allows a more uniform feed and a 
better combustion. Pre-heated air pro- 
vides further drying. 

Most widely used furnace for burning 
wet wood refuse is the dutch oven. 
Adaptations of this incinerator have 
been made for building a dutch-oven 
flat-grate steam generator. From this 
point a sloping-grate design, followed 


HOW TO OBTAIN 
COMPLETE TEXT 


Material appearing in __ this 
month’s briefs comes from one of 
these three sources: 


World Power Conference at The 
Hague in Sept. Papers are identi- 
fied by the initials WPC and the 
paper No. Supply is limited at the 
present but will be available in 
the future. 


National Conference on Indus- 
trial Hydraulics, Oct 16, 17, 1947. 
Papers are identified by initials 
NCIH. They are available from 
the Armour Research Foundation, 
Technology Center, 35 W 33rd St, 
Chicago 16, Ill. 


American Society of Mechanical 
Engineers, fall meeting, Salt Lake 
City, Utah. Sept 1-4, 1947. Papers 
are identified by initials ASME and 
paper No. Available while supply 
lasts at American Society of 
Mechanical Engineers, 29 W 39th 
St, New York, N. Y. 
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by a secondary furnace for auxiliary 
fuels, has been developed. Large units 
sectionalize furnaces with the dutch 
oven as a primary furnace and a large 
watercooled secondary furnace, Fig. 2, 
where pulverized coal may be burned 
with wood refuse, or alone. 

Spent alkaline liquors, arising from 
the soda or sulphate process of extract- 
ing intercellular matter from wood 
fiber, are burned in recovery units. 
These units burn organic matter in the 
furnace and recover inorganic chemicals 
by (1) fusing to form a smelt in the 
furnace and (2) collecting any inor- 
ganic chemicals carried off with furnace 
gas. WPC, Paper No. 6, Sec. C2. 


Deposits on External Heating Surfaces of 
Boiler Systems, by H E Crossley, Fuel 
Research Station, Dept of Scientific 
and Industrial Research, London, Eng- 
land. Troubles resulting from forma- 
tion of deposits on external heating 
surfaces have increased considerably. 
High-temperature deposits on boiler and 
superheater tubes occur in three forms: 
(1) fused, consisting of sintered fly- 
ash only (2) bonded, consisting of fly- 
ash particles in a matrix composed 
mainly of alkali salts (3) phosphatic, 
consisting of masses of phosphate 
formed by the action on flyash of 
furnace-released phosphate compounds. 
Economizer deposits are aggregates of 
sulphate and phosphate formed from 
constituents of flyash and called (1) 
sulphatic with less than 10% phosphate 
(2) phosphatic with 10% and over 
phosphate. Air-heater deposits consist 
of sulphates, derived from flyash, and 
free sulphuric acid. 

Investigations at British power plants 
indicate a correlation between amount 
of alkali chlorides in the coal and the 
severity of boiler deposits. A similar 
correlation exists between sulphur in 
coal and air-heater troubles. Neither 
correlation applies with pulverized-fuel 
firing. 

Sulphur trioxide in flue gas develops 
this way. Sulphur dioxide is partly oxi- 
dized to trioxide in an aerated flame of 
carbon monoxide. Oxidation is inhib- 
ited by methane and various other sub- 
stances, including volatile organic mat- 
ter from coal. Large-scale trials showed 
that burning liquid fuel in the combus- 
tion chamber of a stoker-fired boiler 
alleviated trouble from deposits. W PC, 
Paper No. 3, Sec C2. 


Spreader Stoker in the U. S. A., by 
Royce L Beers, U. S. National Commit- 
tee, Fuel Economy Conference. Recent 
years have seen development of spread- 


er-stoker firing of bituminous and lig- 
nite coals within the U. S. Installations 
run up to unit sizes of 250,000 lb per hr 
of steam. 

Spreader firing embraces a wide 
range of coals: from lignite of 6700 Btu 
per lb, 40% moisture, to bituminous of 
14,000 Btu per lb. 

Feeders are generally of the mechan. 
ical rotating-type with automatic meter. 
ing of coal feed. Small and medium. 
size installations are of stationary- and 
dumping-type grates; larger ones, con- 
tinuous-cleaning grates. 

Load change response is rapid. Flex- 
ibility compares with oil. Best results 
come from automatic controls. Fur- 
nace volume is large so heat release 
is kept under 35,000 Btu per cu ft per 
hr. WPC, Paper No. 8, Sec C2. 


HYDRAULICS 


Development of Hydraulic Seals. V. V7. 
Hagerty, University of Michigan. De- 
scribes a method of sealing a rotating 
shaft against leakage caused by axial 
pressure. Essential features of this 
method of sealing are given, and the 
theory of viscous-fluid flow in an annu- 
lus formed by concentric rotating cylin- 
ders is outlined. Test made on several 
sizes of seals verify the theory. NCIH 
paper. 


Temporary Installation of Shasta Tur- 
bines at Grand Coulee, by H. H. Sloane, 
U. S. Bureau of Reclamation. To supply 
power for war industries, two 103,000- 
hp hydraulic turbines, designed for 
Shasta power plant on the Sacramento 
River in California, were installed early 
in 1942 in Grand Coulee plant on the 
Columbia River in Washington. At the 
rated head of 330 ft. discharge of Shasta 
units equaled 3200 cfs at full gate, com- 
pared to Grand Coulee units, full-gate 
discharge of 4500 cfs. Grand Coulee 
draft tubes are, therefore, about 40% 
larger than those for Shasta. 

Records show that the two Shasta 
units performed well in their temporary 
setting and supplied over 3 billion kwhr. 
They rated at 75,000 kw, were loaded to 
84,000 kw continuously, and when a 
little extra peak power was needed each 
unit operated up to 92,500 kw. 

These units were returned to Shasta 
during 1945 and 46. The biggest job 
in their removal was taking out the 
temporary concrete that supported the 
generators and embedded the turbine 
casings. About 6500 cu yd of concrete 
were removed. Most of it was broken 
out in large blocks, some weighing 87 
tons. ASME Paper No. 47-F-7. 

(Continued on page 134) 
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project 
your production planning 


Since modern production planning requires projection of a program over a 
long period of time it’s quite logical that power requirements will be based 
on a similar long-range study of peak demands for all of the industrial 


services supplied by modern boiler and power plants. 


Because power plant construction, expansion, or modernization does require 
advance planning after your Consulting Engineers have completed their 
specifications and detail drawings, it’s never too early to call in Dravo Power 
Plant Specialists. When you draw upon Dravo experience during prior 
planning you can be assured that power and boiler plant construction will 
be completely integrated with the over-all project—you can schedule your 
future power requirements and depend upon Dravo to maintain the con- 


struction pace to meet those schedules. 


There are important advantages to be gained when Dravo contract methods 
and construction techniques are applied to your power or boiler plant 
projects. Additional details of these methods and techniques are reviewed 


in Bulletin GB-504. 


DRAVO CORPORATION 


PITTSBURGH e PHILADELPHIA © CLEVELAND e NEW YORK 
ATLANTA e DETROIT e© WILMINGTON 


Power and Boiler Plants + Pumping Stations +* Power Plant and Contractors’ Equipment + Direct-Fired Heaters 
Industrial Heating and Ventilating + Bridge Substructures + Docks * Pump Houses and Intakes + Mill Foundations 
Locks and Dams «+ Shafts, Slopes and Tunnels + Towboats and Barges + Coal and Ore Bridges + Cranes and 
Derrick Boats + Crane Cab Coolers + Open Steel Flooring + Concrete Aggregates + Inland River Transportation 
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BUSINESS ITEMS + APPOINTMENTS + FOREIGN FIELDS 


P WER NOTES NEW DEVELOPMENTS + CONVENTIONS 


Straws Point Way in 
Power-Supply Situation 


> RECENT DEVELOPMENTS in the power- 
supply situation in different parts of 
the country reveal the nature of the 


problem and some of the means taken - 


to solve it. In this they are like straws 
that point the way the wind blows. 

Working-Hour Shift. In St. Louis, 
delegates to the AFL Central Trades 
and Labor Union meeting approved a 
shift in working hours as a means of 
avoiding curtailment of industrial op- 
erations or a complete shutdown of 
some plants because of the tight power 
situation in the area served by the 
Union Electric Co of Mo. 

John I Rollings, executive secretary 
of the group, stated that together with 
a CIO representative, he had conferred 
with Union Electric officials and was 
advised that unless the company’s pres- 
ent power-conservation campaign is 
successful, St. Louis and vicinity may 
face a critical situation. Discussions 
covered the possibility of shifting to 
off-peak hours industrial operations in- 
volving large usage of electricity. While 
such a shift would interfere with social 
and economic life of the workers, Roll- 
ings expressed the view that this step 
would be preferable to complete shut- 
down or the laying-off of industrial 
workers if the situation worsens. 

Delegates approved the Rollings re- 
port, which also recommended that AFL 
unions discuss thoroughly with their 
employers a shift in operating hours if 
requested to do so, in the event that 
the present voluntary electricity con- 
servation program of Union Electric 
proves unsuccessful. Cooperation in the 
conservation program was also recom- 
mended. 

Navy Aids Maine. To reduce power 
shortage in Aroostook County, Maine, 
the U. S. Navy ordered, in November, 
the fitting out of two destroyer-escorts, 
the Maloy and the Foss, for use as 
auxiliary sources of electricity. With 
suitable transformer equipment, the 
3600-kw power plants of these vessels 
can feed into the Central Maine Power 
system for transmission to the Medway, 
Houlton and Presque Isle area by way 


132 (54) 


MYSTIC’S THIRD UNIT ON LINE: Boston Edison Co’s Mystic generating sta- 
tion at Everett, Mass., reached 150,000-kw capacity on Oct 21, 1947 when the 
third 50,000-kw General Electric turbine (background, above) went into service. 
All three machines operate condensing, steam being supplied by Combustion En- 
gineering Co boilers working at 1400-psi drum pressure and 910 F. Continued 
expansion will bring Boston Edison Co’s total capacity to 650,000 kw this year 


of the Bangor Hydroelectric Company. 

Drought conditions hit Maine Public 
Service Co, Presque Isle, so hard that it 
was forced to divide its system in two 
parts, rationing service to each on a 
2-hr “on” and 2-hr “off” basis. With 
the potato crop being processed, a con- 
siderable loss threatened. 

N. Y. Picture Better. Ending of 
drought conditions, permitting normal 


Jan 12-16 — National Materials 
Handling Exposition, Public Audi- 
torium, Cleveland, Ohio. Clapp & Po- 
liak, Inc, 350 Fifth Ave, New York 1, 
New York. 


Jan 26-29 — Refrigeration Equip- 
ment Manufacturers Assn, 5th all- 
industry refrigeration and _ air-condi- 
tioning exposition, Public Auditorium, 
Cleveland, Ohio. R Kennedy Hanson, 
show director, 1107 Clark Bldg, Pitts- 
burgh 22, Pa. 


flow of power from hydro plants in 
northeastern New York, led to an- 
nouncement by New York State Electric 
& Gas Corp that it has withdrawn its 
request for power conservation by large 
industrial customers in the southern 
tier. 

This proved good news for eleven 
Binghamton-area industrial firms asked 

(Continued on page 176) 


EVENTS 


Feb 2-6—American Society of 
Heating and Ventilating Engineers, 
8th international heating and ventilat- 
ing exposition, Grand Central Palace, 
New York 17, N. Y. Charles F Roth, 
manager, International Exposition Co, 


Grand Central Palace, New York 17. 
Mar 1-4 — American Society of 


Mechanical Engineers, spring meet- 
ing, St. Charles Hotel, New Orleans, 
La. Ernest Hartford, executive assist- 
ant secretary, 29 W 39th St, New York. 
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PAY DIVIDENDS: 


PROOF THAT 
ARMSTRONG TRAPS 


Y, TON COAL SAVED daily 
at American Snuff Co., Clarks 
ville, Tenn., with 12 No. 813 
traps on tobacco drying kiln. 
Also 4 hour faster heating up. 

158% FUEL SAVING, 62% 
less maintenance with 
Traps at Grove City Floral Co., 
Grove City, Pa. 

30% LESS fuel consumption, 
65% LESS water consumption, 
and more extraction of oil from 
material being crushed, after 
use of Armstrong traps.—Pacifie 
Nut Oil Company, Los Angeles. 

ONE BOILER INSTEAD OF 
TWO used after installing Arm- 
strong traps. Also 30-ton-per- 
moath saving in fuel.—Daniel 
Bassi and Co., Buenos Aires; 


CORRECT STEAM TRAP 


FOR THE JOB! 


In order to maintain high temperatures, high production 
and minimum fuel consumption it is essential that steam 
traps be correctly selected for each piece of equipment in 
your plant. Don’t select traps by pipe sizes alone. Here’s 
a convenient check list for proper trap selection:* 


1. DOES THE TRAP HAVE ADEQUATE CAPACITY FOR 
PEAK LOADS? Traps should have the capacity to take care of the 
above normal condensate loads encountered in starting up cold 
equipment. This will often save hours of warming-up time and 
greatly increase production. 


2. DOES THE TRAP ACTUALLY HAVE THE CAPACITY 
CLAIMED FOR IT? It is possible to unknowingly buy a trap with 
insufficient capacity. This limits production and wastes fuel. 
Armstrong trap capacities are very conservatively based on actual 
tests with hot condensate, and a liberal safety factor is recom- 
mended. If you follow Armstrong recommendations the traps will 
handle any condensate load that will be encountered. 


3. IS THE TRAP SUITABLE FOR THE PRESSURE? A tra 
won't work satisfactorily at a steam pressure above that for which 
it is designed. (In switching traps from one location to another, be 
sure they are not put on a line with a pressure above their rating.) 


4. DOES THE TRAP HAVE ADEQUATE AIR-HANDLING 
CAPACITY? Air (always present in steam) reduces heat transfer 
efficiency, lowers temperatures and slows up production. Armstrong 
traps discharge all normal amounts of air along with condensate. 


5. DOES THE BODY STYLE PERMIT THE MOST EFFI. 
CIENT INSTALLATION? Correct installation, essential to efficient 
trap performance, is simplified and reduced in cost by the choice 
of Armstrong trap body styles: No. 800 Series side inlet—side out- 
let; No. 801 Series side inlet—bottom outlet, and No. 200 Series 
bottom inlet—top outlet. 


*The 36-page ARMSTRONG STEAM TRAP BOOK gives complete data on 
trap selection and installation on all classes of equipment. Send for your copy. 
ARMSTRONG MACHINE WORKS, 812 Maple Street, Three Rivers, Mich. 


“ARMSTRONG STEAM TRAPS 


No. 2 of a series of advertisements devoted to 
improving efficiency through better trapping. 
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Floor type heater with 
Strong 70 Series trap 
draining inlet_line, and 
Strong 80 Series trap 
with thermal air valve 
draining heater. Note 
strainers ahead of traps. 
OVERHEAD HEATER 
(circle) drained by 
Strong 170-T trap, with 
built-in thermal vent. 


Accumulated condensate and 
trapped air can make unit heat- 
ers slow in starting. Uncertain 
drainage will seriously reduce 
heat output. 


LEAKY TRAPS WASTE FUEL 
While a// Strong Inverted Bucket 
Traps will handle large amounts 
of air, the hookups shown here 
provide thermal air vents strong 170-1 trap with 
for practically instantaneous _ integral thermal air vent 
heating. Use of Strong traps, {ranewnlcAtrorince. 
guaranteed for a year against ‘%”to1%”’. 
leakage, insures positive drain- “Res. Trade Mork 
age without waste of steam. 


Completeness of the Strong line enables us to 
recommend exactly the right type and size of trap 
you need—open or inverted bucket, closed float, 
float-and-thermostatic (blast), etc.—semisteel, cast, 
forged and welded construction. Send your drainage 
problems to us for the right solution. 


STRONG, CARLISLE & HAMMOND COMPANY 
&® 1392 West 3rd Street Anum-Met 


— Cleveland 13, Ohio Reg Trode Mark 


Reducing Valve 


Generator Exciters 
(Continued from page 73) 


voltage back to normal. 

At very low voltages, current in ca- 
pacitance and reactance circuits differs 
appreciably. This means that if con- 
ductors. A and B of the turbine- 
generator are short circuited the poten- 
tial transformer voltage is extremely 
low. The regulating equipment stil) 
provides an additional voltage to cause 
the rototrol pilot to boost the excitation 
on the main exciter in an attempt to 
bring the ac terminal voltage back to 
normal. 

Higher Voltages. Direct-connected 
turbo-exciters in capacities up to 300 kw 
at 250 v can be built readily. Above 
these ratings, a higher voltage is pref- 
erable to simplify current collection 
and to reduce the size of collector rings, 
thus simplifying operation and reducing 
maintenance. The largest 3600-rpm 
turbine generator contemplated now is 
150,000 kw, which requires about 
400-kw excitation. 

Adoption of 375 v asa new standard 
excitation voltage introduces no prob- 
lems for either exciter or ac generator 
as it is in the same insulation class as 


“the present lower voltages. The excita- 
_.tion voltage for machines, 12,500 kw 


and smaller, is 125 v; for larger ma- 
chines 250 v is standard. 


Technical Briefs 


(Continued from page 130) 


The 103,000-Hp Turbines at Shasto 
Dam, by J F Roberts, Allis-Chalmers 
Mfg Co. Gives the engineering features 
of these units, which are rated 103,000 
hp at 330-ft net head and 50,000 hp 
under 238-ft minimum head. Best 
efficiency, 93.2%, is between 380- and 
400-ft net head. They operate under 
an extreme head variation from 238 


“minimum te 475 ft maximum; that is, 
from 72 to 144% rated head. At maxi- 


mum head the turbines are estimated 
to be good for 187,000 hp each. 
Spiral casings for these turbines are 
welded plate steel made in seven sec- 
tions with riveted field joints held by 
double butt straps. Plates are 1% in. 
thick in the inlet section, which is 12 
ft, 8 in. inside diameter. These are 
among the first and the largest welded 
plate-steel scroll gases built in this 
country. After assembling aiid riveting 
in the field, each casing was pressure 
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SAVE LABOR 
LONG WEARING 
NO LEAKS! 


SU RFACE 
INSTALLATION WITH FERRULES 


““ANKORITE” Metallic and Fiber 

METAL KiNG Ring Combination holds condenser 

CONDENSER tubes free from leakage, with or 
without ferrules. Not affected 


by fresh or salt water or 
sewerage contamination. 


Metal rings bond the tubes to 
tube sheet and aid in preventing 
electrolytic tube destruction. 


INSTALLATION WITHOUT FERRULES 


COMPLETE INSTALLATION INSTRUCTIONS UPON REQUEST 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 
BRANCH OFFICES 


Gay and Lombard Streets............ Baltimore 2, Maryland 418 Common Street .............. .New Orieans 4, Louisiana 
150 Causeway Street.............. Boston 14, Massachusetts New York 13, New York 
Andrews Building ..................... Buffalo 2, New York 401 North Broad Street.......... 
Rockefeller Building .................... Cleveland 13, Ohio 405 Penn Avenue .. .......... 
900 South Wabash Avenue................ Chicago 5, Illinois Terminal Sales Building. ................ 
Cincinnati 2, Ohio 156 South Park................. 
Detroit 26, Michigan 2207 Ist Avenue South................ 
Houston 2, Texas 
Los Angeles 21, California 921 South Richmond Street................. 


ex aS > | 
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PACKINGS = | 
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i 
5 Cote St. Paul Road...............Montreal 20, Canada 524 Avalon Boulevard .............. Wilmington, California is 


The DAVIS No. 265 
HIGH PRESSURE 
RELIEF VALVE 


USES. — (1) For turbine relief on bleeder sys- 
tem. (2) For protection of any boiler room or 
process equipment by relief to atmosphere. 
(3) For relief of high pressure lines to low pres- 
sure lines at predetermined pressure. (4) For 
use in plants carrying multiple boiler pressures 
to protect lower pressure systems. 


ADVANTAGES. —Multiple springs result in 
less spring accumulation . . . less build-up for 
maximum relief . . . less blowdown to close. 
Compact design with springs at sides reduces 
headroom requirements. Center adjusting 
screw available for quick, easy change of pres- 
sure setting. 


BUILT TO MEET YOUR 
REQUIREMENTS. Offered in sizes from 4” 
to 30” in semi-steel or steel with bronze or 
stainless steel trim. Test lever and hold-open 
device available when desired. Detailed in- 
formation on request. 


High Pressure 
Relief Vatves 


ft maximum net head. ASME Paper 
No. 


Fundamentals of Hydraulic Governor 
Operarons, vy G Forrest Drake, Wood- 
ward Governor Co. The problem of 
speed control of prime movers is con- 
sidered briefly. Various speed-sensing 
devices and servomechanisms are de- 
scribed, and the choice of centrifugal 
ball-head and hydraulic servos dis- 
cussed. Included are typical combina- 
tions of these elements plus necessary 
stabilizing devices. Application of hy- 
draulic governors to various prime mov- 
ers is described as are some unusual in- 
stallations. such as aircraft-propeller 
and wind-turbine control. NCIH paper. 


Hydraulic Circuits of Industrial Process 
Controls, by H Ziebolz, Askania Regu- 
lator Co. Calls attention to the simi- 
larity between the problems of tool and 
process hydraulic controls. Analyses 
are given of basic amplifiers, transients, 
stability, basic design features, servos, 
translators for different variables, re- 
mote controls, program controls, inter- 
locks and safety features. NCIH paper. 


Fundamental Aspects of Cavitation, 
by Hunter Rouse, lowa Institute of Hy- 
draulic Research, State University o} 
Towa. Cavitation—the tendency of a 
flowing liquid to vaporize in zones of 
low pressure—is discussed as a basic 
phenomenon of fluid mechanics. The 
relationship of cavitation research in 
various fields—fluid machinery, super- 
sonics, underwater ballistics, and hy- 
draulic structures—is described, to em- 
phasize both the general nature of the 
problem and the advantage of cooper- 
ative endeavor. NCIH paper. 


Cavitation in Centrifugal Pumps, by 
R M Watson, Worthington Pump & 
Mach Corp. Cavitation in centrifugal 
pumps has long been a matter of con- 
cern to manufacturers and users of such 
equipment. Erosion of pump elements. 
noisy and unstable performance have 
been studied to determine: (1) limiting 
conditions of operation for which care- 
ful design can produce a pump free of 
cavitation (2) nature of cavitation and 
of materials best suited to withstand 
its destructive effects. 

Particular attention is given to the 
many factors that cause what might be 
called premature cavitation, such as 
local surface defects due to casting de- 
partures from ideal shapes, entrance 
conditions causing a flow pattern not 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


2540 S. WASHTENAW AVE., CHICAGO 8, ILL. 


anticipated, leakage jet past wearing 
rings from discharge to suction, and 
nonuniform flow in the impeller caused 
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How to CHOOSE a STEAM TRAP 


This 40 page book tells how to select the 
right size of trap for: unit heaters, header 
drips, coils submerged or in still air, mains, 
autoclaves, water heaters, special equipment 
and many others. Tells how to determine 
lift of a trap; what are best trapping prac- 
tices and accepted theories; gives operational 
and maintenance facts and tips. Part of the 
book tells about simplified piping and... 


HOW TO SAVE SCARCE FITTINGS 
use Super-Silvertops and save 7 fittings per trap 


You can save as many as seven pipe fittings per 
trap by using Anderson Super-Silvertops. These 
dependable time-tested, inverted bucket steam 
traps conserve hard-to-get fittings and save up to 
60 minutes of installation time on every trap. 
Guided bucket design with all connections made 
at the head of the trap are responsible for these 
savings—savings obtained without the use of cored 
passages and split (pierced) gaskets. Send for your 
copy of the book “How To Choose A Steam Trap” 
—it’s helpful, valuable, shows the way to savings 
and does not obligate you in any way. 


THE V. D. ANDERSON COMPANY 
1934 West 96th Street © Cleveland 2, Ohio 


STEAM TRAPS 
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way Supp (66 


Ai: Express is the fastest possible way to get the supplies and 
equipment you need. That’s because your shipments go on every 
flight of all the Scheduled Airlines. No waiting around. And Air 
Express packages are picked up and delivered right to your door 
at no extra cost. 

This speedy service helps your business keep moving — lets 
you serve your customers better. Coast-to-coast delivery overnight 
is now routine. And with low rates, there’s profit for you in Air 
Express. Use it regularly! 


Specify Air Express-Worlds Fastest Shipping Method 


e Low rates — special pick-up and delivery in principal U.S. towns and 
cities at no extra cost. @ Moves on all flights of all Scheduled Airlines. 

e Air-Rail between 22,000 off-airline offices. 

@ Direct air service to and from scores of foreign countries. 

True case history: Electric switches located in Tulsa, Okla., were wanted in 

Newark, N, J., to complete equipment and fulfill contract date. 21% Ib. 

package picked up the 17th at 5:05 P.M., delivered 3:35 A.M., just 10 

hours later. 1239 miles, Air Express charge only $8.10. Other weights, 

any distance, similarly inexpensive and fast. Just ‘phone your local Air 

Express Division, Railway Express Agency for fast shipping action. 


GETS THERE FIRST 


Rates include pick-up and delivery door 
to door in all principal towns and cities. 


tHe scHeputep AIRLINES of tHe uNITED STATES 
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AIR EXPRESS, A SERVICE 
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ditions under which pumps operate in 
process service, as in chemical plants 
and oil refineries and in condensate 
service, such as in steam plants, are 
analyzed. NC/H paper. 


Practical Hydraulic - Coupling Design 
Modifications, by VW F Shurts, Twin 
Disc Clutch Co. Considers practical 
aspects of design and application of 
hydraulic couplings and _ hydraulic 
torque converters to industrial equip- 
ment. Typical one shows in Fig. 3. Dif- 


AAAAN 


Runner hydraulically by 
action of two separate axial forces 


ferent designs of hydraulic-coupling 
circuits and their modifications are ex- 
plained. Their performance curves are 
shown for induction motor and internal- 
combustion-engine application. NCIH 
paper. 


Variable-Speed Hydraulic-Power Trans- 
missions, by James Robinson, Vickers, 
Inc. Variable-speed hydraulic-power 
transmissions using positive-discharge 
variable-displacement piston pumps are 
studied for speed range, physical size, 
rating, hydraulic circuits, volumetric 
efficiency, fluid compressibility, out- 
put torque, torque efficiency, pump- 
stroke control. noise levels, failure of 
hydraulic equipment to perform, and 
operating temperature range. These 
factors indicate that requirements 
should be carefully analyzed before se- 
lecting a variable-speed unit, to obtain 
best possible application of hydraulic 
equipment. NCIH paper. 


Hydraulic Fluids and Their Applications, 
by James I Clower, University of Dela- 
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LIKE A COIL 
OF COOLING 
W ATER 
AROUND THE 
TOP OF THE 
CYLINDER — 
that’s how Ingersoll- 
Rand high-velocity 
cooling channels act. 
This keeps the engine 
temperatures low in the 
critical combustion zone. 


The “Type S” Engine 
Has Low Maintenance 


High-velocity flow of cooling water past areas of highest 
temperature achieves exceptionally good cooling with mini- 
mum water. Here’s how its done: 


Moving upward around the cylinder, cooling water is forced through 
two reduced channels encircling the top of the cylinder. This INCREASED 
VELOCITY means more heat pickup as all heat transter engineers know. 
Leaving the cylinder jackets, cooling water is carried to the cylinder head 
by a short jumper which directs the water across the “floor” of the cylinder 
head and around the valve seats. Here again, directed cooling improves 


heat pickup. 
Type “S” Diesel Much credit for the outstanding performance records of 
Engines are built : 
in 225 to 600 hp Type “S” Engines is due to this advanced cooling system 
sizes. “Super S” design. With the other Type “S” features such as twin fuel 
turbocharged en- i a 
gines range from injection and full force-feed lubrication, these 4-cycle engines 
675 to 900 hp. All offer unusual value to Diesel users. 
sizes operate at 
720 rpm. 

Ingersoll-Rand_ 

11 BROADWAY, NEW YORK 4, N. Y. ~-759 
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"Better Control 
... Increased Production 


@ Where the cooling of liquids or gases is part of your 
process, the NIAGARA AERO HEAT EXCHANGER 
will save over 95% of the water you use for cooling. 

An even greater advantage is the closer control of 
temperature which results in improved quality, reduced 
loss in rejections, and the speeding up of product:on 
performance. 

Applications include cooling jacket water for process 
equipment or engines; cooling cutting oils, lubricants, 
hydraulic equipment; quenching baths of water, oils or 
solutions; electronic sets, transformers; controlled at- 
mospheric processes, compressed air or gas cooling. 


Write for the story of examples in your particular 
process. Ask for Bulletin 96-P. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
New York 17, N. Y. 
District Engineers in Principal Cities 


405 Lexington Ave. 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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ware. Hydraulic fluids are being used 
at an accelerated rate to actuate virtu- 
ally every type of mechanical device. 
They are being utilized in installations 
considered only a few years ago to be 
impracticable. Their diverse use is due 
mainly to the smoothness of operation, 
flexibility and accuracy of control and 
the characteristic that high pressure 
may be generated at one point and 
transmitted to another for use with mini- 
mum loss. 

Full realization of the advantages of 
the application of hydraulics depends 
on the system’s design and the use of 
correct fluid. Hydraulic-equipment 
manufacturers are constantly seeking 
improvements in design and increasing 
the scope of application. Fluid manu- 
facturers are keenly interested in these 
developments and are constantly striv- 
ing to keep abreast of them. As a 
result, hydraulic systems and fluids are 
dynamic and not static. This paper 
presents: (1) fundamentals of hydrau- 
lic systems (2) operating conditions 
(3) characteristics, uses and selection 
of hydraulic fluids (4) maintenance and 
care of systems and fluids (5) hydrau- 
lic-fluid recommendations (6) operat- 
ing notes. paper. 


Hydrogen Zeolite 


(Continued from page 101) 


This corresponds to 1 ppm of free min- 
eral acidity. 

Suggested Procedure. Although the 
boilers are now regularly cleaned by 
washing as described, this procedure is 
not advocated as a criterion for every 
plant. Washing time varies with size of 
boiler, free mineral acidity of the water 
and character of the scale or sludge de- 
posits. If other engineers wish to try 
the method they should make tests to 
determine best rate of circulation and 
the time required, because free mineral 
acidity from hydrogen-zeolite softener 
varies with the chloride and sulphate 
content of the raw water. Some sup- 
plies. such as water from the Great 
Lakes. have only 20 to 30 ppm of 
chlorides and sulphates, which gives a 
correspondingly low free mineral acid- 
ity in the zeolite effluent. With such 
waters a higher rate of washing and 
longer contact time should be used. If 
chlorides and sulphates are higher than 
represented in Table I, the effluent from 
a hydrogen-zeolite softener will have 
higher acidity and rate of reaction on 
scale and boiler metal be more active. 


(Continued on page 142) 
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There’s only one moving part in Chapman Tilting 
Disc Check Valves—the balanced hinge-pinned disc. 
When opened, the disc rides smoothly in the flow, 
minimizing wear on bearings and hinge pins. And 
since the disc seat lifts away when opening, and drops 
back when closing, there’s minimum wearing of the 
seats. The disc closes quickly and quietly because of 
the effect of the stream against the short flap. Ham- 
mering and consequent strains on pipe lines are 
eliminated. 


The Chapman Valve 


INDIAN ORCHARD, 
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Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, with 
arrows showing the travel of the disc. A fea- 
ture of the design is that the disc seat lifts 
away from the body seat when opening, and 
drops into contact when closing, with no 
sliding or wearing of the seats. 


Head losses are also reduced to a minimum because 
of the design and balancing of the streamlined disc. 
Experience has proved that Chapman Tilting Disc 
Check Valves effect savings of from 65% to 80% 
in head losses over those experienced with conven- 
tional type check valves. 

Chapman Tilting Disc Check 
Valves are available in 
either iron or steel. 


Send for bulletin containing engineering data 
and reports of tests. 


Manufacturing Co. 
MASSACHUSETTS 


i= 
Cur tx 


NV 


J 
- 


COAL and ASH HANDLING SYSTEM 


COAL HANDLING 


With Beaumont Birch Coal Handling 
Equipment, one operator controls all 
coal from the time it arrives by rail and 
is dumped in the track hopper, through 
its lifting by bucket elevator, to its use 
—immediate or future. 


ASH REMOVAL 


The Beaumont “Vac-Veyor” system of- 
fers the most direct and economical 
method for removal of ashes, siftings, 
soot and dust. They are vacuum con- 
veyed through a pipe from their source 
to an ash receiver and separator—then 
into the silo where they remain until 
final disposal. 


Beaumont engineers design and erect 
this equipment—a complete coal and 
ash handling system. This brings you 
savings in installation as well as in 
handling costs—you have one contract, 
we have sole responsibility. 


Write for more information to: 


BEAUMONT BIRCH 


1502 RACE STREET—PHILADELPHIA 2, PENNA. 


BULK MATERIAL | 
SYSTEM 


Epiror’s NoTE: /n the following para. 
graphs, Sheppard T Powell, consulting 
chemical engineer, discusses the above 
article, “Hydrogen-Zeolite Treated 
ter Dissolves Boiler, Superheater Scale.” 

I have followed with much interest 
the process of cleaning boilers with acid 
water from  hydrogen-zeolite units. 
When, in the official capacity of utility 
consultant to The Reconstruction Fi- 
nance Corporation, Office of Rubber Re- 
serve, the process was first brought to 
my attention, I hesitated to approve it 
until sufficient evidence was presented 
to ensure that the boiler and appurte-. 
nant equipment would not be damaged. 
The desired tests were conducted, and 
the results indicated that no particular 
damage would occur if proper precau- 
tions were taken. Further, it appeared 
that the rate of attack on the steel un- 
der controlled treatment would be no 
greater when using the dilute uninhib- 
ited acid water from zeolite units than 
when employing a stronger acid solu. 
tion to which an inhibitor had been 
added. 

Under some conditions it is probable 
that the cleaning process described by 
the authors will be effective and eco- 
nomical to carry out, but it cannot be 
claimed to be adaptable to cleaning all 
types of boilers, nor can it be suitable 
for removing or dissolving many types 
of scale. It will not remove many types 
of siliceous scales, nor is there any as- 
surance that it can effectively or eco- 
nomically remove adherent deposits of 
black iron oxide. 

Operators who desire to clean boilers 
this way should realize the hazards in- 
volved which are much the same as 
those experienced with any form of 
acidizing. There is always the potential 
danger of explosion from hydrogen gen- 
erated by the reaction between acid and 
iron or steel unless steps are taken to 
remove the gas. Further, if tempera- 
tures are not properly controlled (below 
140 F) or if precautions* are not taken 
to neutralize all residual acid with an 
alkali after cleaning is completed, dam- 
age to equipment may occur. 

Give special attention to the danger 
of pocketing acid or hydrogen gas in 
superheater tubes. This is especially 
important when attempting to acid- 
clean nondraining superheaters. 

In the final analysis, the process of 
cleaning boilers, as suggested by the 
authors is ingenious and, when it is 
properly applied and the work carefully 
supervised, it may have merit. It is a 
procedure that should not be carried out 


* Refer to ‘‘Acid-Cleaning of Boilers and Auriliary 
Equipment.’" by Sheppard T Powell, Transactions, 
ASME, November 1946. 
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Maximutt Piping Efficiency 
Reduced Mcintenance Costs 


Increased Service Life 

THIS N F W 112-PAGE CATALOG CAN BE 
YOUR GUIDE TO PIPING ECONOMIES WHEN YOU 
USE IT FOR SPECIFYING... 


10 MARK PROGRESS 


SEAMLESS. 
WELDING FITTINGS | 


CATALOG VOLUME 3 


Co 


MUWAUK fe 


SEAMLESS 
WELDING FITTINGS 


Tt will pay you well to let this new catalog introduce you to a 
proven method for insuring reliability in the Seamless Welding 
Fittings you buy. 


This method is to specify Ladish Controlled Quality. Then you 
are always sure to get fittings of unsurpassed metallurgical in- 
tegrity . . . in proof of which we stand ready to supply certified 
laboratory analyses of the steel in any Ladish fitting. Only Ladish 
Controlled Quality gives you this scientific proof of reliability. 


Let this new catalog also acquaint you with Ladish’s complete 
Seamless Welding Fittings line, available in sizes ranging from 
¥ inch through 30 inches. Here in this 112-page catalog are com- 
plete dimensions, weights and specifications to assist in quick and 
easy selection of fittings. Here too, is useful technical data to help 
design piping systems for maximum operating efficiency. 


SEND FOR THIS VALUABLE CATALOG AND 


oday! 
ENGINEERING DATA BOOK, “Today 


ONE RESPONSIBILITY 


LADISH CO. 
Dept. F- 
Cudahy, Wisconsin 
Please send me your new catalog on Ladish Controlled 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


New York Buffalo Pittsburgh @ Clevelond Chicago St Louis @ Atlonta Houston Los Angeles 
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. .» Way out in front in the boiler field 


@ Yes, a large majority of boiler manufacturers use 
Marsh pressure gauges, Marsh is out in front in every 
branch of this big industry—low pressure, high pres- 
sure, cast iron, fire tube, self-contained, water tube— 
from the smallest up to the largest. 

In current trade directories, more than 65% of the 
boiler manufacturers listed equip their product with 
Marsh Gauges; and while actual boiler production fig- 
ures are not available, this particular 65% of the boiler 
manufacturers unquestionably do, by the most conserva- 


tive estimate, over 80% of the world’s boiler business! 
Here is a remarkable tribute to the lasting accuracy 


of Marsh instruments by men who use gauges in large 


quantities—men who know pressure gauges forward and 
backward. Yet it is only one example of the preference 
shown in many fields by manufacturers of products in 
which accurate pressure indication is vital. 

Keep this in mind when you buy pressure gauges. 
Use the instruments that are preferred by the most dis- 
criminative users of pressure gauges . . . Marsh. 


Jas. P. Marsh products include: A full line and range of gauges in pressure, compound, altitude, hydraulic, sprinkler, ammonia, 
ounce-graduated retard, test, anddiaphragm types. Dial thermometers in rigid stem and remote reading types. A broad 


line of steam and hot water heating specialti 


MARSH ALONE HAS THE "'RECAL- 
IBRATOR"' —quickest and best 
way tocorrect a gauge that has 
been knocked out of adjust- 
ment by improper handling. 


Ask for literature. 


JAS. P. MARSH CORPORATION 
Dept. F, Skokie, Illinois 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


“THE STAND. Cs 


\ OF ACCURACY” 


PC 


the-FIRST. 
Supercharged 
‘Dual Fuel Diesel 
2 to Demonstrate. 

- All Its Guarantees 


sngton Super- 
ed by this Worthing , 


municipal 
SEHGO-8, on acceptance test at the 
plant, Lamar, Colorado. 


First in the U. S. to produce a 4- _—in any ratio, or switch toeither com- _ington brings a wealth of experience 
cycle Dual Fuel Diesel . . . first in the pletely — and instantly — permitting in design, construction, and applica- 


world to supercharge this type of — lowest fuel costs under changing con- _— tion to provide you with maximum 
engine... Worthington offers the  ditons. power at lowest cost. For further de- 
Lamar data as proof of thinking ahead CHOOSE FROM tails that prove there's more worth in 
in Diesel engineering. But such records THE WORLD'S LARGEST LINE Worthington, contact Worthington Pump 
are only part of the Worthington econ- Besides the widest range of Diesel and Machinery Corporation, Engine Divi- 


omy story. Today, with a scarcity of | and gas engine typesand sizes, Worth- _sion, Buffalo, N.Y. 
all fuels in prospect, you can save by 


USING THE CHEAPEST FUEL 


WORTHINGTON 
Worthington Diesels, naturally as- 


pirated or turbo-charged, are built in 
three fuel-burning types — Oil, Gas 
or Dual Fuel. With Worthington Dual 
Fuel Diesels you can burn oil and gas 


WORTHINGTON-BUILT AUXILIARIES 


Diesel engines, 150 to 
2,640 hp ...gos engines, 
175 to 2,470 hp... dual 
fuel engines, 225 to 2,470 
hp. 
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WHITON 


STEAM 
TURBINES 


WITH 


SOLID STEEL 
ROTORS 


Whiton Steam Turbines are available in four standard sizes covering a 
range of from 5 to 1200 HP in single stage types. Speeds vary from 1200 
rpm or slower up to any practical speeds. Whiton features horizontal 


split casings with inlet and exhaust connections located in lower half, 


providing easy accessibility. Semi-circular buckets are milled into the rim 


of the solid steel rotor for greater operating efficiency and longer life. 
Shipments of 5 to 6 weeks can be made on Standard Frames. 


Recent changes have taken place at Whiton which have involved slight 
alteration in name; more noticeable changes in personnel and service, 
but no change in the high quality and assured performance of Whiton 
products. Inquiries involving the application of steam and power supply 
will be given prompt attention by the Whiton Engineering Service Division. 
We welcome the opportunity to be of service. 


Write for New 
STEAM TURBINE BULLETIN 


New fully illustrated folder includes 
engineering and design data, draw- 
ings and dimensions. Write for a 
copy today. 


Steam Turbines Centering Machines @ Chucks © Gear Cutting Machines 


THE WHITON MACHINE COMPANY 


234 HOWARD STREET 


SINCE 1856 NEW LONDON, CONN., JU. S. A. 
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promiscuously or attempted except un. 
der meticulous control. Operators 
should be fully acquainted with the 
procedure and all the inherent hazards 
present during acid cleaning of any 
type. 


(Continued from page 108) 


case is equipped for connecting to the 
shaft-enclosing tube and a vent in- 
cluded. A bearing lubricated by the 
pumped liquid is located below the 
vent. A second bearing lubricated 
through the shaft-enclosing tube is lo- 
cated above the vent. 


Q 17—What purpose does the vent 
serve and why are bearings located 
above and below it? 


A—In an enclosed-shaft pump, vent 
and adjacent bearings serve the same 
purpose as the stuffing box of an open- 
shaft pump. Maximum pump pressure 
develops at the top impeller. The bear- 
ing, just above this impeller but below 
the vent, operates with close clearances 
to reduce leakage and keep full pres- 
sure from the vent. The latter drains 
leakage back to the well and prevents 
subjecting the bottom end of the shaft- 
enclosing tube to pressure. 

Above the vent, the bearing also op- 
erates with close clearance, and serves 
to keep vent pressure, if any, from the 
enclosing tube. This bearing is usu- 
ally threaded and couples the bowl to 
the shaft tube. Any lubricant that 
passes through this bearing is drained 
through the vent. Both bearings are 
vulnerable in abrasive liquid so packing 
may be used to break down the pressure 
and limit liquid flow through the bear- 
ing clearances. 


Q 18—What thrusts are developed 
and how are they controlled? 


A—Radial thrusts are negligible. Hy- 
draulic radial forces are distributed 
equally in these diffuser pumps, and the 
rotating parts are mechanically bal- 
anced. Sleeve bearings maintain shaft 
alignment. 

Vertical thrust is due to a combina- 
tion of these factors: (1) Vertical tur- 
bine-pump single-suction impellers are 
unbalanced axially and develop a down- 
ward hydraulic thrust. (2) Impeller 
and pumpshaft weight adds to vertical 
thrust. (3) Lineshaft weight. 

Thrust bearings in the driver carty 
the total vertical load. 


Q 19—What is the pump’s driver? 


A—A driver may or may not be the 
prime mover. It is the mechanism 
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“Tailored steel” becomes 
a regular steel warehouse 
commodity when an 
OxweLp shape-cutting 
machine is used. 


process service 


cuts production corners 


Stainless steel plate, difficult 
to oxygen-cut by usual 
methods, can be quickly cut 
to size and shape by powder- 
culting. 


You may be taking advantage of 


all of the more apparent econo- 


mies of LINDE methods. Yet, 


Scrubbing steel with a brush 
of flame removes scale, rust, 
and surface moisture prior 
to painting. This is flame- 
priming, a Linpe develop- 
ment, 


through the broad and compre- 
hensive experience of the LINDE 


service organization, important 


additional savings may be made. 
welding makes 
strong, clean welds in stain- 
less steel tubing because the 
weld zone is protected from 
oxidation by a protecting 
envelope of argon or helium 
gas. 


LINDE Process Service is avail- 
able to all LinpE customers 


hrough any office. 


The design of a simple jig 
for centering cold rounds— 
or the design of a completely 
mechanized flame-condi- 
tioning installation — are 
examples of LinpeE Process 
Service. 


The words “Linde”, “Oxweld” and “Heliarc” are registered trade-marks of 
Units of Union Carbide and Carbon Corporation. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 East 42nd St., New York, 17, N.Y. [aa Offices in Other Princinal Citiec 
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“FRAHM' TACH 


EVOLUTIONS PER MIN 


3000 3300 3600 


3000 3300 3600 39 


JAMES G. BIDDLE CO 


Tree Ts PHILADELPHIA. Pa 


THESE ADVANTAGES 


; @ ACCURATE, because the tuned reed is a natural resonant 
indicator. 


@ DEPENDABLE, because permanent calibration is a natural 
characteristic of tuned reeds. 


@ STURDY, because there are no delicate pivots, jewels 
or moving parts. 


EASY-TO-READ vibrating reed-tips 
form a clearly defined pattern 


LITTLE MAINTENANCE is a result of 
simple, sturdy construction. 

LOW INPUT POWER is sufficient to 
actuate the reed comb. 


OPERATE IN ANY POSITION with- 
out affecting accuracy. 


ORDINARY ROOM TEMPERATURE 
VARIATIONS HAVE LITTLE EFFECT 
on calibration. 


OPERATE WITHOUT DIRECT CONTACT 
with moving parts under test. 


EASY TO OPERATE. . . may be 
held against or mounted on ma- 
chine. 


Frahm Resonant-Reed Tachometers in round, rectangular and miniature 
types are available in ranges between the limits of 900 and 100,000 
rpm or vpm. Made for permanent mounting on turbines, generators, 
motors, blowers, centrifugal pumps, diesel-electric installations, etc. 
Made also in hand types for a wide variety of uses. Write today for Bulletin 
1810-P. 


“FRAHM” Resonant-Reed FREQUENCY METERS 


. . . Operate on the same unique principle as Frahm 
Tachometers except that reed vibration is produced 
electrically instead ot by direct mechanical contact. 
Available in switchboard, miniature and portable 
types for ranges between 15 and 500 cycles per 
second. To meet special requirements, we are 
equipped to build instruments for measuring fre- 
quencies as high as 1400 cps. For complete informa- 
tion write today for Bulletin 1770-P. 


CYCLES 


LH JAMES G. BIDDLE CO. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET © PHILADELPHIA 7, PENNA. 
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mounted on the driving head and bored 
to receive the pump’s shaft-top end, 
Impeller adjustment is made wher 
the shaft’s top end extends through the 
driver’s hollow shaft. The driver also 
contains bearings to carry the total 
thrust load developed by the pump. 

Motors, Fig. 1 and 2, right-angle 
gears, Fig. 3 and 6, and flat or V-belt 
assemblies are the commonest drivers 
—all of vertical hollow-shaft design. A 
flexible-coupling drive is used when a 
vertical solid-shaft prime mover is 
desirable. 

When operation requires more than 
one driver a combination drive is used, 
For example, pumps are sometimes nor- 
mally driven by an electric motor, in 
combination with a right-angle gear 
drive for emergency operation by gaso- 
line or diese] engine. 


Q 20—What types of impellers are 
used in vertical-turbine pumps? 

A—Single-suction enclosed impellers, 
Fig. 4, in which the waterways are fully 
shrouded from suction to discharge, 
and semiopen impellers, Fig. 5, which 
have only a top shroud. Vertical clear- 
ance of the impellers in their bowls is 
obtained by an adjusting nut on the 
shaft’s top extending through the pump 
drive. 

Semiopen impellers do not operate 
with close radial clearances such as 
wearing-ring clearance in an enclosed. 
impeller pump. They are generally 
considered to have some advantage 
when pumping sandy water, as the 
possibility of sand locking is reduced. 
Vertical clearance is important in 4 
semiopen-impeller pump because maxi- 
mum performance can be obtained only 
when the impellers are adjusted to op 
erate as closely as possible to the bow! 
faces. A semiopen impeller develops 8 
greater hydraulic thrust than an equiv- 
alent enclosed impeller because, with- 
out a lower shroud, there is a larger 
area that is hydraulically unbalanced. 


Q 21—What accessories are used with 
vertical-turbine pumps? 

A—Suction strainers E of the con 
ical type, Fig. 2, for wells or short 
basket design for sump and pit service 
are commonly used to prevent the en 
trance of trash and large objects. Ten 
feet or more suction piping are often 
fitted to well pumps to allew for pos 
sible lowering of the pumping level of 
ground water. 

Equipment can be furnished for de- 
termining the water level in a well 
Pumps with open shafts are often 
equipped to lubricate the lineshaft 
bearings before starting. Follow manv- 
facturer’s instructions regarding pl 
lubrication. Many types of manual of 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozzle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a sta- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 


TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out, 


The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


‘TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


clearance is unnecessary and wear on the 
blades forming the pockets is of little con- 


sequence, as it does not materially affect 
horsepower or efficiency. 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bu'letin S-116. 


T-1172 
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Their two bronze seats, ground to a 


true ball joint, mean longer service 


Dart Unions are different. Their tightness is not derived from 
an ordinary “jammed” joint, but from two bronze seats ground 
to a true ball joint. They close drop-tight without excessive 
wrench pressure and open just as easily. What's more, they 
can be used over and over again in different locations. Both 
the body and nut are made of high-test, air refined malleable 
iron and are practically indestructible. 


( 


Let your supplier show you Dart's 
unique construction. 


M. DART MFG. CO. 


Providence 5, Rhode Island 
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automatic-control equipment are avail. 
able, depending upon the individual] 
installation and the type of operation 
desired. 


Q 22—What materials are used in 
vertical turbine-pump construction? 

A—Table, p 108, shows typical ma. 
aterials of pumps that are generally 
considered standard. Bronzes, stainless 
steels and other special materials can 
be furnished «as required by the char. 
acteristics of the liquid to be pumped. 


Turbine Maintenance 
(Continued from page 91) 


ing of the throttle valve. Whenever 
tripping the emergency governor, 
either automatically or intentionally, 
the operator should make a record of 
the speed at which it functioned. 

If turbines are shut down frequently 
test the emergency governors by over- 
speed once each month and operate the 
hand trip once a week. If the unit 
cannot be taken off the line once a 
week, the trip valve may be partly 
closed by means of the handwheel to 
make sure the valve stem moves freely. 

Relief valves are provided at auto- 
matic extraction points and exhausts 
between the first shutoff valve and the 
turbine casing. At every inspection 
operators should test these relief valves, 
and determine by inspection, or disas- 
sembly if necessary, that the valve will 
open freely. Responsibility for proper 
functioning rests directly on the opera- 
tor, but all concerned should make a 
concerted and persistent effort toward 
preventing loss of life as well as damage 
to valuable equipment. 


Meters and instruments 


Gages, flowmeters and thermometers 
are nonproductive since they do not con- 
tribute to efficiency directly. Yet they 
are as essential to sustained efficiency of 
a power plant as micrometers are to 
the operation of a machine shop. 

Some plants have so few instruments 
that operation efficiency can be judged 
only by the amount of fuel purchased. 
They are so inefficient that installation 
of a few instruments and adoption of a 
good maintenance plan would probably 
save enough fuel cost alone to pay the 
salaries of all its operators. 

On the other hand, some industrial 
plants are well equipped with instru 
ments, and have good operators and 
maintenance men. They operate at ef- 
ficiencies approaching those of large 
central stations. 
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Generating Units 


jor POWER 
or PROCESSING LOADS, 


and HEATING 


The design provides targe furnace volume and 
a high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vogi 
Class VL Steam generating units are giving 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 


Distilleries, Oil Refineries, and related 
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industries. A bulletin showing typical 


installations will be sent upon request. 


Above: 


This 90,000 Ibs. steam per hour unit, 
designed for 475 Ibs. pressure, 


serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Right: 
Two 515 H.P. units installed in 


Brown-Forman Distillers Corporation, 
Louisville, Ky. Plant. 


HENRY VOGT MACHINE CO. - 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 
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HENSZEY CONTINUOUS BLOWDOWN 


SAVE EQUIPMENT—The Henszey Blowdown System prevents priming, 
foaming and carryover .. . and also prevents the formation of scale 
by simple chemical treatment of the feed water. Boilers last longer 
and tube burns are kept at a minimum. The resultant clean steam 
makes packings last longer — reduces wear on rods and cylinders 
—reduces turbine blade erosion — prevents sticking of reducing 
valves, traps, etc. — prevents superheater burnouts. I 
SAVE MANPOWER — The Henszey System is completely automatic. 
Boiler shut-downs and repairs are reduced to a minimum. No man 
hours lost unnecessarily replacing packings, repairing or replacing 
rods and cylinder rings, turbine nozzles, turbine blades, valves and 
other equipment along the line, 

SAVE FUEL — The Henszey System offers complete, automatic blow- 
down without heat loss — a big fuel saving in itself. Then, too, boil- 
ers free from scale and sludge are more effic they require less 


| ower load. 


@ Produces clean steam — no carry-over, 

@ Saves up to 95% of the heat loss of 
ordinary intermittent blowdown. 

@ Prevents Priming and Foaming. 

@ Prevents Scale (with simple 
chemical treatment). 

@ Automatically Controls Boiler 

Water Concentration. 


ca @ Indicates and Meters Blowdown, 
“a @ Practical for any size plant 
— large or small. 


HENSZEY COMPANY 


Dept. D1, Watertown, Wis. 


CONTINUOUS BLOWDOWN 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
Feed Water Meters © Flow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PREHEATERS 
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Flowmeters should be installed in aj} 
steam lines to turbines and all auto- 
matic extraction lines. It is neither 
necessary nor desirable to have flow- 
meters in lines to feedwater heaters, 
It is not enough to measure flow of 
steam from each boiler or the flow in 
the main steam header. There must 
be enough instruments to measure and 
record steam consumption of each tur- 
bine so that a decrease in efficiency or 
in capacity can immediately be de- 
tected. 

Power-plant designers and manufac- 
turers of turbines and other power-plant 
equipment have brought efficiencies up. 
to a level where it is difficult and costly 
to gain another percent. Much more 
can be gained in most plants by giv- 
ing maintenance the attention it de- 
serves and by setting up repair sched- 
ules based on sound principles of econ- 
omy. 


REFERENCES 


“Effect of Nozzle and Bucket De- 
posits on Turbine Capacity and Efi- 
ciency”; by B O Buckland; General 
Electric Review, Feb 1942. 

“Indexes for Non-Condensing Tur- 
bine Overhaul”; by E E Harris; Elec- 
trical W orld, Oct 30, 1943. 

“Maintenance Can Prevent Steam- 
Turbine Accidents”; by T W Howard; 
Power Plant Engineering, Oct 1942. 

“Indexes That Point To Turbine Over- 
haul”; by E E Harris and G B Warren; 
Electrical World, Oct 31, 1942. 

“Skillful Upkeep of Propulsion Tur- 
bines”; by H J Chase; The Nautical 
Gazette, Aug 1942. 
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able and free from cracks. 

Slip should not be tolerated, not only 
because of shortening belt life but be- 
cause it is directly proportional to 
power loss. Thus a 1% slip represents 
a 1% power loss, or a 10% slip a 10% 
power loss, etc. 


Montreal, Que. ARTHUR BELTON 


Roughen Engine Flywheel 


CALCULATIONS INDICATE that /M’s belt 
is wide enough for the load of 250 kw. 
Therefore, the cause of slippage can 
be traced to lack of friction between 
the engine pulley and belt surface. 
Friction between belt and pulley may 
be increased by tightening the belt. 
Clamps with spring balances between 
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FOR SAFETY’S SAKE .. USE CONDUIT (Full Weight Rigid Steel) 


Wherever it’s “SAFETY FIRST” 


DeEpEND on Youngstown’s Buckeye Conduit for safety in 


electrical wiring. It is a standard-threaded, full-weight, rigid 
steel conduit of uniform, high quality. It provides the surest 
known protection against moisture, vapor, dust, crushing, vi- 
bration, and tampering by unauthorized persons. 

Remember that this type of conduit is the only wiring sys- 
tem approved for hazardous locations by the National Electri- 
cal Code. So for Safety First, look for the underwriter’s label 
bearing the name Youngstown on every length of conduit. 

“Buckeye” is sold by leading electrical distributors in 
every industrial market. 


YOUNGSTOWN 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 
GENERAL OFFICES - YOUNGSTOWN1,0HIO} aistributor for 

Export Offices - 600 meth Avenue, New York agg tin Plate 


Coke Tin Plate... Bars...Rods...Cold Finished Carbon 
and Alloy Steel Bars... Wire... Tie Plates and Spikes. 


4 


CARBON - ALLOY AND YOLOY STEELS 
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Catawissa UNION and VALVE dependability means LOWER 
MAINTENANCE COSTS ... with an EXTRA margin of safety! 


HOT FORGED STEEL 


AND 


STAINLESS STEEL 


UNIONS 


STANDARD 
TO 3” 


Cold-Working Pressure 
" up to 2,000 pounds. 


DOUBLE EXTRA 
HEAVY 
TO 2” 
Cold-Working Pressure 
up to 6,000 pounds. 


The Catawissa seat design gives you a perfect 
seal for every installation -- even when the 
pipe is not properly aligned -- with its 55-de- 
gree angle on the female end to a ball on the 
male end! 


HOT FORGED STEEL SWING CHECK VALVES 
ESPECIALLY ADAPTED FOR For boiler injection--engineered 
HIGH TEMPERATURE & HIGH to outlast the boiler! Efficient, 
PRESSURE SERVICE! easily accessible! 


See your industrial supply distributor 
--or write direct for a copy 
of BULLETIN 10-A 


CATAWISSA VALVE & 
FITTINGS COMPANY 


206 Mill Street 
CATAWISSA. PENNA. 
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them should be used. The belt manu- 
facturer should determine allowable 
tension. 

If tightening fails to reduce belt slip- 
page, the engine flywheel surface will 
have to be altered in some manner. This 
can be accomplished in two ways. First, 
the engine pulley can be covered with 
old leather belting. This covering must 
be securely fastened to the flywheel to 
prevent loosening. The method of 
fastening will depend upon the flywheel 
construction. The power transmitted 
with this type of arrangement is about 
25% greater than the present maximum 
capacity. 

The second method consists of 
“roughening” the engine flywheel sur- 
face enough to remove the polished 
metal. Extreme care should be exer- 
cised to prevent removal of too much 
surface metal. The surface should be 
such that it will not injure the belt. A 
portable grinder with a soft wheel is 
the best tool for the job. Grind to a 
dull finish. 


New York City T G Hicks 


Lag the Flywheel 


BELT SLIP CAN BE eliminated by lagging 
the flywheel with either leather or 6-ply 
rubber belting. Friction depends upon 
pressure, but adhesion depends upon 
surface contact. The more the belt ad- 
heres to a pulley surface without strain- 
ing, through too much tightening, the 
better the driving power. 

A leather- or rubber-covered pulley 
produces more friction than a polished 
or rough iron surface. Good belt dress- 
ing increases belt adhesion. Friction of 
leather or rubber upon leather is four 
to five times greater than leather upon 
iron. 

I would suggest a lagging material 
that is thin and pliable enough tu be 
handled, and applied tight and smooth 
to the pulley face. Because of the width, 
it would be well to use two separate 
pieces for a total of 28 in. Although this 
calls for another row of bolts on the 
inside edge it is well worth it because 
the two separate pieces take care of the 
crown of the pulley much better than 
one 28-in. piece. 

I suggest the following material: 
2 pieces of double-ply leather or 6-ply 
rubber belting, 14 in. wide and long 
enough to reach around the pulley, plus 
enough to make a 45-deg. butt joint. 

Anoka, Minn. H J Greiner 


Clean and Re-oil Belt 
For Better Grip on Pulley 


IM’s DRIVE SEEMS TO BE capable of han- 
dling the horsepower requirements. A 
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GYROL FLUID DRIVE 


FOR BOILER FEED PUMP CONTROL IS GETTING 
MORE AND MORE POPULAR! 


Laboratory demonstration permits observation of rotating elements in an American Blower 
type VS class 6 Gyrol Fluid Drive for use with a 3600 RPM 2,000 H.P. Boiler Feed Pump. 


Because Gyrol Fluid Drive saves power and is 
the proved means of providing the fine incre- 
ments of speed adjustment required in the 
narrow speed range over which a boiler feed 
pump must operate. 


Interested? Send for descriptive bulletin 8019. 


AMERICAN BLOWER CORP., DETROIT 32, MICHIGAN 
CANADIAN SIROCCO CO., LTD., WINDSOR, ONTARIO 
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SAVINGS 


you can make 


with Skinner 
“UNIVERSAL UNAFLOW” STEAM ENGINES fer win 


KINNER “Universal Unaflow” 

Steam Engines are probably best 
known for their ability to generate 
electric power more economically 2 
than it can be purchased or produced — Electric Power 
by any other prime mover. They are é 
serving in widely diversified indus- . 
trial and institutional fields. 


GENERATING 
Own 


In other applications they are 
effecting equally important savings in 
driving blowers, compressors, refrig- 
eration equipment, pumps, lineshafts, 
and other loads, by direct connection, 
coupling, or belt drive. 


“Universal Unaflow” Engines 
are correctly designed for simplicity, 
dependability, heavy duty service, 
flexibility, low maintenance and 
permanently maintained econo- 
my. They are available in sizes 
ranging from 75 to 2250 hp., and 
in horizontal or multi-cylinder 
vertical types. Without involving 
you in any expense or obligation, 
our engineers will give you com- 
plete data and figures on an in- 
stallation to care for your needs. 


DRIVING 
Compressors, 
Blowers, Pumps, 
Lineshafts, 
and Other Loads 


* 


Horizontal Type, Direct Coupled 
to Compressor 


Vertical Type, Direct Coupled Horizontal Type, Direct Connected 
to Blower to Electric Generator 


Skinner “Universal Unaflow”’ engines are frequently bought under our 
Guaranteed Saving Contract, payments being made out of proved savings 
after the engine is in service. Write for detailed information of the ad- 
vantages of Skinner “Universal Unaflow” engines in your industry. 


For Over 75 Years, Doing One Thing Well—Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 
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rider belt will not reduce slippage as it 
is impossible to keep both belts at equal 
tension, and consequently one belt car- 
ries more load. Dryness has caused the 
belt to lose its gripping qualities. 
Leather belts can be restored to their 
normal pliable state by first removing 
oil grease, irregular surfaces and shiny 
spots. This can be done by applying a 
solvent such as Varsol with a scrub 
brush. After the belt has thoroughly 
dried apply neat’s-foot oil with a scrub 
brush, to the outside surface of the belt. 
When belt is installed apply a small 
quantity of neat’s-foot oil to the pulley 
faces before starting engine. The belt 
will become more pliable and develop 
greater grip on the pulleys as the oil 
works through the structure of the 
leather. 


Amherstburg, Ont. GO Etuiott 


Castor Oil Will 
Lubricate the Belt 


CONTINUED USE at high temperatures 
has dried 1M’s belt out so the surface 
will not cling to the flywheel. 

He should lubricate the belt each day 
with a fine trickle of pure castor oil 
until the leather becomes pliable. It 
will then hold te the pulley and last for 
years. 

Do not use mineral oil of any kind. 

Brandon, Man. W A Wysorn 


Resurface Flywheel 


IM HAS A CHOICE of several methods of 
eliminating belt slippage. 

1. An over-riding belt, as mentioned, 
will reduce the slipping and should in- 
crease the life of the present belt. 

2. Lagging the engine pulley with 
leather, canvas or rubber belting also 
eliminates slipping, but this is an ex- 
pensive job. Lagging can be made 
secure by lacing along the edges with 
wire, or across the inside of the rim of 
the pulley. A rubber company may be 
able to supply a facing that can be vul- 
canized to the pulley in the field. This 
would make a neater. more effective job 
and should not cost too much. 

3. Before trying either of the above 
schemes, I suggest working over the 
face of the engine pulley. Use a coarse- 
grained flexible-disk portable grinder te 
remove the polished finish. Take care to 
keep the disk cutting across face of 
pulley. 

4. Condition of the leather in the 
belt is of prime importance. A hard dry 
belt does not grip the pulley as well as 
a pliable belt does as it has a low co- 
efficient of friction. A greasy belt also 


has a low coefficient of friction. The 
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AMERICAN CRUSHERS 


Stoking with coal uniformly sized by American Crushers 
increases firing efficiency (as recorded by CO2 charts) 
from 242 to 8% over coal prepared in conventional crush- 
ers. A series of impartial 24 hour operating tests run by 
an independent agency (name on request) has proven this, 
and the fact that the quality of the crushing is largely 


more important than the quality of the coal in efficiency 
of combustion. 


Americans provide a compact, complete crushing opera- 
tion in minimum headroom. No auxiliary crushing opera- 
tions or equipment are necessary—no extra picking or 
standby-cleanout labor required. 


American’s exclusive manganese steel shredder rings 


rapidly and efficiently reduce ROM coal to stoker or pul- AMERICAN Laboratory Mills 
verizer sizes with minimum fines and no oversize at a cost the 
r specific laboratory or pilot plant operation. 
of less than I¢ a fon. prarteon with shredder or rolling rings, regular 


type of reduction needed. Widely used to re- 


power plants, are built in 9 different sizes, with capacities duce grog for firebox liner replacement. 


from 25 to 500 TPH. 


Send for bulletin: “Crushing Coal for Less than 1¢ a Ton” 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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WHEN 


STICKLE EQUIPMENT 


GOES TO WORK FOR YOU 


IT WILL MAKE 


A BIG DIFFERENCE 


IN OPERATION 
RESULTS 


FUEL CONSUMPTION 
WILL BE REDUCED 


Based on results in a majority of 
installations, a Stickle Differential 
Drainage and Boiler Return System— 


a self-contained closed pumping system—should reduce your 
fuel consumption about 15 per cent. The saving is seldom less, 
frequently greater, depending on conditions. Minimum results 


are predetermined and guaranteed. 


BOILER CAPACITY 
<= WILL BE INCREASED 


= 


Boiler capacity will show increase in 
ratio to decrease of fuel consump- 
tion. Boiler load is reduced, and 


higher and more uniform operating pressure maintained. Con- 
%, densate, returned to boilers, under pressure, at temperature 


= only a few degrees below that of steam at operating pressure, 
is 85 per cent, or more, of boiler supply. 


WILL BE GREATER 


PRODUCTION VOLUME To higher and more uniform work- 


ing pressure the Stickle System adds 
the two other requisites for effective 


performance of processing units: Dry steam and positive drain- 
age. Processing units kept free of condensate and filled con- 
stantly with live dry steam operate consistently at, or near, their 


potential production capacities. 


WILL BE IMPROVED 


QUALITY OF PRODUCT Factors essential to high production 


volume are equally important for 
quality of output. Whether process- 


ing relates to reduction of food products, drying paper, produc- 
ing textiles, or laundering operations, the tempo for production 
efficiency is also the tempo for desirable quality. Stickle 


Equipment helps to attain both. 


ASK FOR BULLETINS 


Executives who desire to learn more about 
the Stickle Differential Drainage and Boil- 
er Return System are invited to request a 
copy of Bulletin No. 250. Those interested 
in a drainage problem only may secure 
helpful information from Bulletins Nos. 


115, 315, 415 and 515. If problems of steam 
regulation are uppermost, Bulletins Nos. 
235 and 435 will be helpful. For practical 
information on heating and purifying boil- 
er feed water, ask for Bulletin No. 117. 
Bulletins mailed promptly on request. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 Valley Avenue, INDIANAPOLIS 18, INDIANA 


Successfully Serving 

for More than 40 Years 
Paper Mills, Food 
Processors, Textile and 
Hosiery Mills, Laundries 
and Other Manufacturers 
Using Steam 

for Industrial Processing 


STICKLE DIFFERENTIAL“AND BOILER RETURN SYSTEMS @ 
STICKLE OPEN FLOAT STEAM TRAPS * STICKLE REGULATING AND 
REDUCING VALVES * STICKLE OPEN COIL FEED WATER HEATERS 
AND PURIFIERS © STICKLE OIL AND STEAM SEPARATORS 
STICKLE TEMPERATURE CONTROLLERS AND OTHER SPECIALTIES 
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field representative of a reliable leather 
manufacturer should be asked to in- 
spect the belt. 

5. The load of 275 kw appears to be 
somewhat high for a 3-ply belt, 28 
inches wide. This amounts to about 13 
hp per in. of belt. An over-riding belt 
would reduce the load per in. of belt 
and should reduce maintenance cost. 

Piney River, Va. I A BuTcHER 


Clean and Wax the Belt 


STICKY BELT DRESSING is not the proper 
solution for slippage of a heavy leather 
belt. Neither is mere surface slickness 
of a driving or driven pulley a funda- 
mental cause of slipping. Common belt 
dressing eventually destroys the true 
gripping surface, while a smoothly pol- 
ished pulley contributes greatly to long 
belt life. 

If a belt has proper tension, slippage 
under load is caused by its internal 
properties or the condition of its grip- 
ping surface. Surface cracking, caking 
of old belt dressing on the surface or 
running the belt with the flesh side 
against the pulleys are examples of sur- 
face conditions that cause slippage. 
Loss of pliability, oil or grease impreg- 
nation and a too-thick belt for small pul- 
leys are examples of internal conditions 
that may cause slippage even if grip- 
ping surface is ideal. 

A rider belt or rope is helpful only if 
slippage of the main belt is caused by 
stiffness or too-heavy ply. The benefit 
of a rider is small if slippage is caused 
by poor gripping surface. If a once- 
suitable belt begins to slip excessively, 
a better method is to recondition it. 

To restore a slipping belt to better 
gripping condition, both internally and 
externally, turn it over on its pulleys 
and wash both sides with soapy water 
and a scrub brush. Scrape off any caked 
substance with a case knife or other 
dull instrument. Work the suds well 
into the leather, then rinse thoroughly 
with warm water. 

While the belt is still damp, but not 
too wet, start it slowly under light ten- 
sion. With the rounded end of a piece 
of hardwood, such as a baseball bat, 
press the belt firmly against the larger 
pulley. Rest the piece of wood on a 
sawhorse. As the belt moves between 
the wood and pulley, the surface fibers 
are smoothed and aligned. Any excess 
soap not removed by the rinse water is 
pressed out. This operation helps dry 
the belt. 

When the belt is completely dry, in- 
crease its speed and tension and exert 
greater pressure against it with the 
wooden instrument. Avoid pressing 
against any lacings as they pass. When 
the leather begins to show a glossy sur- 
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GLOBE, ANGLE, GATE and CHECK VALVES— 
EACH ONE PROVED DEPENDABLE FOR LOW-COST FLOW CONTROL! 


Union Bonnet Globe (or an- 
gle). With renewable, inter- 
changeable discs for general 
services. 


Stationary Stem Gate. Solid 
wedge renewable. Wedge 
can be reversed if one side 
becomes worn. 


AgCO 


New York * Philadelphia « 


Union Bonnet Globe (or an- 
gle). Discs may be reground 
without removing valve from 
line. For occasional throttling. 


Rising Stem Gate with dou- 
ble disc. Disc easily assem- 
bled or taken apart—yet 
cannot work out of place. 


Union Bonnet Globe (or an- 
gle). Semi-plug type for fre- 
quent throttling service. Re- 
newable copper nickel alloy 
disc and seat ring. 


SHOWN HERE are some 
of the numbers in the 
R-P&C line of high 
quality bronze valves. 
R-P&C also make iron 
and steel globe, angle, 
gate and check valves 
—iron cocks and Lubro- 
tite gate valves—Bar 
Stock valves of bronze, 
carbon steel and alloy 
steels—cast steel fit- 
tings. Get in touch with 
your Reading-Pratt & 
Cady Distributor. 


Reading, Pa.* Atlanta Baltimore * Boston Chicago Denver Detroit Houston Los Angeles « 
Pittsburgh + Portland, Ore. * Son Francisco * Bridgeport, Conn. 


READING-PRATT & CADY DIVISION | 


AMERICAN CHAIN & CABLE 
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Union Bonnet Globe (or an- _ 


gle). Full plug type for severe | 
throttling service. Renewable | 
copper nickel alloy disc and 
seat ring. 


Swing Check Valve. Has re- 
newable disc, regrinding seat. 
Disc free to rotate, thus dis- 
tributes wear uniformly. 
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Large oil fired plant with one Wing 
Turbine Blower serving nest of burn- 
ers on one windbox. 


Wing Turbine Blowers Save: 


POWER COSTS — be- 
cause they can be installed 
on windboxes thereby elim- 
inating duct losses requir- 
ing higher initial driving 
power. 

ENGINEERING LAY- 
OUT TIME AND EX- 
PENSE — because there 
are no ducts to design and 
find space for with their 
cumbersomeness and ex- 
pense. 


Write for 


L.J. Wing Mf.Co. 


50 Seventh Ave., 


MAINTENANCE — be- 
cause of their utter simplic- 
ity. An occasional shot of 
lubricant to the two ball 
bearings plus a very infre- 
quent take-up on packing 
glands is all that is required 
of routine handling. There 
is no more rugged machine 
in any power plant than a 
Wing Blower. 


Bulletin SW-1 


New York 11, N. Y. 


Factories in Newark, N. J. and Montreal, Canada 


BLOWERS TURBINES - * FANS MOTOR DRIVEN BLOWERS: 
REVOLVING UNIT HEATERS FIXED DISCHARGE UNIT HEATERS 
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| DUCT FANS « DRAFT INDUCERS + HEATER SECTIONS + SHIP VENTILATORS * FOG ELIMINATORS | 


face, apply a good wax, such as Shinola. 
Work this into the belt, applying moder- 
ate pressure. Two or three boxes is 
enough for a large belt. 

As soon as the surface has a suitable 
polish, stop the belt, clean the pulleys 
thoroughly, then turn the polished side 
of the belt against them. This method 
of reconditioning will stretch the belt, 
and adjustments must be made accord- 
ingly. 


Marissa, Ill. Grorce HoLMAN 


Diesel Operation 


(Continued from page 87) 


practicable, they should be kept out of 
highly loaded areas. The grooves should 
be streamlined by breaking or radius- 
ing the sharp corners. 

Some grooving serves to carry oil to 
other bearings (see illustration). Con- 
ventional main bearings form an ex- 
ample. While oil grooving is discour- 


loaded, it is often desirable to incorpo- 
rate some at localities where loading is 
low, to aid in proper distribution of 
lubricant. This is the purpose of the 
so-called distributing grooves, usually 
incorporated in relatively long as well 
as large bearings. 

Flanged Bearing. Flanged bearings 
for large diesels are of two classes: 
those in which flanges merely serve to 
center the relatively rotating mass, such 
as a connecting rod, and those in which 
flanges actually take a steady or inter- 
mittent thrust and whose purpose is to 
keep the parts in their respective posi- 
tions under such loads. 

Most large diesels have used and are 
using flanged bearings of the first type 
in connecting rods. These flanges usu- 
ally do not need grooving but depend 
on bearing-end oil leakage to provide 
what little lubrication they need. True- 
thrust flanged bearings, however, should 
have grooves on the flange faces to help 
distribute oil over the flanges for film 
formation. Again, it proves desirable 
to limit amount of grooving so as not to 
jeopardize building up oil-film pressure. 
The simplest and commonest groove for 
flanges is the so-called “thumbnail” 
type illustrated. Relief in the form of 
a shallow taper is provided at the junc- 
tion of the flange with the parting face 
to eliminate possibility of a sharp flange 
corner scraping oil off this thrust sur- 
face. 

Prime importance attaches to estab- 
lishing initial oil clearances for diesel 
bearings. General rules are extremely 


difficult to set up since some lining ma- 
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code calls for: 


provide a simple and convenient — 
means of complying with the code 


@ You adhere to code requirements for maximum safety 
and efficiency in operating your power plant. It’s up to 
you to select equipment that follows code procedure and 
gives you the most satisfactory service. 


Probably the best practice in applying the rule for two 
gages on boilers operating at over 400 psi is by means 
of a water column assembly. This provides 
flexibility of placement, ease of providing 
mechanical support, greater stability of 
water level indication, provision of high 
and low alarm signal if desired (up to 
900 psi), and over-all convenience and 
safety of operation. 


“Single water column with two gages” 
is the most popular selection, according 
to Reliance experience. Principal water 
column manufacturer for 63 years, Re- 
liance practice is to give you a wide mar- 
gin of safety in rugged construction, fully 
approved welding procedure... and ex- 

ertly custom-made equipment. Write for 
information on twin gage water columns, 


EYE-HYE Remote Reading Gage 


is a “duplicate” gage that gives you accurate 
water level reading at convenient stations — 


on wall or instrument panel. Models for 


any pressure. More than 7OOO in service. 


Reliance Column 
W73 with alarm; 
gage inserts with 

illuminators 
and hoods. 


W650 Reliance 
Water Column; 
double window 
flat glass inserts. 


Reliance W1000 

all- welded seam- 

less tube type 
Water Column. 


THE RELIANCE GAUGE COLUMN CO. - 5902 CARN 


AVENUE + CLEVELAND 3, 
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PROGRESS 
THROUGH 
THE YEARS 


On this our Fiftieth Anniversary, we express our 
appreciation of the confidence placed in us by many 
Engineers, Architects and satisfied users, for their 
favorable consideration of our Stokers. Without their 
cooperation and approval, the present standing of 
our Company in the Industry could never have 
been achieved. 


To them we say: 


“Thank you, and we trust our efforts in the 
future will warrant your continued patronage.” 


DETROIT STOKER COMPANY 


MAIN OFFICE AND WORKS—MONROE, MICHIGAN 


SALES AND ENGINEERING OFFICE, 
GENERAL MOTORS BUILDING, DETROIT, MICHIGAN 


Offices in all Principal Cities 


HALF A CENTURY 
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“Stoker. Screw Feed. 
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Screw Feed. | 


1898—1902 1902—1922 


First Detroit Stoker Plant, located in Detroit. Second Detroit Stoker Plant, located in Detroit. 


Production of Detroit Stokers in 1948 has reached 


1 9 4 Present Detroit Stoker Plant— Monroe, Michigan. 
5 an all time high due to universal demand. 


Fifty Years of Experience in combustion engineering 
and building stokers exclusively. 


«1938 Detroit RotoGrate. First 
ash discharge spread 
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PRESSURE 
CONTROLS 


Write today for 
New Bulletin $-17 


@ As you know, there are many excess and 
differential pressure situations which can 
be exceedingly troublesome if they are not 
adequately controlled. The new Swartwout 
Differential Pressure Master Controls are 
designed to supply dependable regulation 
for complicated pump control applications, 
fixed pressure drop over orifices — and 
numerous other power and process appli- 
cations. Also ideally suited to accurately 
control liquid levels in pressure vessels 
up to 1500 psi. 


NEW PRECISION CONTROLS 


for safe, accurate regulation 
DIFFERENTIAL 


These Swartwout Master Controls operate 
on the principle of balance of forces, in- 
volving very little actual motion of parts. 
They are constructed without stuffing 
boxes, packing or seals. The mechanism is 
extremely simple and rugged; setting is 
accomplished by only two adjustments. 
The controls supply immediate, smooth- 
acting response to the slightest variation. 
Improve your handling of differential pressure 
situations with Swartwout Master Controls. 


THE SWARTWOUT COMPANY e 


POWER PLANT 
EQUIPMENT 


PC 


INCREASES 
‘ 
( lt 
2 
18511 Euclid Ave.. Cleveland 12, Ohio 


ras 


pre-fabrication . ‘urtallation 


Benjamin F. Shaw Company is qualified 
to pre-fabricate and erect piping—any 
KNOWN SINCE place in the United States and Canada. 


FOR HIGH 


BENJAMIN F. SHAW COMPANY.» 2ND & LOMBARD STS, « WILMINGTON, DELAWARE. 
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terials require more clearance than 


others, and normal running speeds vary 
JEFFE RSON from engine to engine. Based on aver- 
age engine usages, the chart on p 87 


Specialty can be used as a rough guide to mini- 


mum desired oil clearance for five lin- 


U N lO N S gol manufacturer usually 


feature the establishes the minimum permissible 
diametral clearance for the application, 


RECESSED based on maximum shaft tolerance, 


maximum wall thickness and minimum 
BRASS SEAT bearing-housing bore. The actual pos- 
sible maximum oil clearance thus de- 
pends on how closely tolerances of the 


for permanent tightness without jamming respective parts can be held. 

All Jefferson Specialty Unions feature the Recessed Brass spherically ground Seat 

which assures a leakproof union rather than a jam joint. Furthermore, this design E M Dart Mfg Co, Providence, R. I., has 
provides a brass to iron joint with the seat so recessed as to be fully protected from adopted a new firm price policy. On and 
pipe ends should pipe be screwed in too far. after Oct 1, 1947, all prices quoted on Dart 
The Jefferson Specialty Union illustrated . . . A Union Tee . . . is recommended for products are on a firm price basis, subject 
use where a union is required near a tee. The application of a union of this type will to acceptance within 15 days from date 
simplify piping installation and result in fewer pipe joints. of quotation. All products shipped on 


The Jefferson line of Specialty Unions is complete as to types. Full details can be had orders dated Oct 1, 1947, and thereafter, 
from your nearest distributor . . . or write us direct. are billed at prices in effect on date order 
is accepted, or at prices prevailing at time 

Jetferson Union Tee, All Female, with union on the run. of shipment, whichever is lower. 


Buffalo council legislation committee 


JEFFE RSON UNION co voted to receive and file application of 

7 Buffalo Steam Service Corp for consent to 
install steam pipes underground in down- 
601 West 26th St., New York 1, N. . 2 town Buffalo for heating and power pur- 


poses. The application, which has been 
LEXINGTON 73, MASS. LOCKPORT, N. Y. the commalttes year, drow 
tion from Buffalo Fuel Merchants Associa- 
tion, International Brotherhood of Fire- 
men and Oilers, International Brotherhood 
of Operating Engineers, and others at a 
lengthy hearing before the committee last 
fall and early this year. 


POWER’S History 


Power was founded in 1884 by E P 
The DUOTROL maintains high water | Harris and H M Swetland. With it was 


level at a fixed point and correctly | incorporated Steam, which had been 
balances air pressure after each | t#tted toe 

pumping operation. aneeer In 1903 Power purchased and ab- 
maximum volume of water with a sorbed Science and Industry, which was 


minimum of pump operation, saving a consolidation of a number of periodi- 


power and reducing wear. Easy to | cals, namely, Home Study Magazine, A 

install, stable adjustments. Home Study for Machinists, Mechanic's wu 

The DUOTROL shown is on a tank | Magazine, Home Study for Building * 

h ser at 50°F. is cumped from Trades, Building Trade’s Magazine, yc 
a Home Study for Electrical Workers and 

a 600 ft. well for summer cooling of Seeam Electric Magazine. e 

a complete shopping center. The In 1908 Power absorbed The Engi- a 

pressure range is from 30 to 70 Ibs. Ask for Bulletin D-6. neer’s Review, be mga — The “ 
i ein 

“AUTOMATIC” also makes pressure and float operated pump controls: P; 
multi-circuit sequence type, multi- Lord’s Power and Machinery Magazine, 

circuit program type, float switches, LOO BML oe The Stationary Engineer, Steam Engi- Al 

automatic alternators, and many special < AUTOMATIC CONTR neering and The Mechanical Engineer. Ca 

controls built to specifications. _| are used by all leading When The Engineer was purchased, the sif 

Z name of the combined was | 

specify controls Power and the Engineer. The title was 

TROL Company TROL — nese condensed to Power in 1911. All rights . 

to the preceding titles reserved. a 
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in turbine oil 


The first consideration 


selection 


does it provide 
full protection 
for my 

big investment? 


A steam turbine represents one of the largest expendi- 
tures that can be made for a single unit of industrial 
equipment. Compared to that investment, the finest oil 
you can buy to help protect it is ridiculously cheap. 

For safe, sure, efficient lubrication, scores of leading 
turbine operators specify Gulfcrest, the world’s finest 
turbine oil. The important reason: After conventional 
refining, Gulfcrest Oil is superrefined by the Alchlor 
Process, 

More than 15 per cent of the oil is discarded by the 
Alchlor Process—this 15 per cent contains the hydro- 
carbons most likely to oxidize and form sludge, emul- 
Sifiers, and harmful acids. 

That’s why Gulfcrest is incomparably pure—why it 
Sives outstanding performance, and lasts indefinitely. 
Send the coupon at right for booklet which gives you the 
Complete facts on this superior turbine oil. 
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safe, sure, efficient lubrication- -lasts indefinitely! 


provides 


LUBRICATION 


e 
Gulf Oil Corporation - Gulf Refining Company 
Division Sales Offices: 
Boston - New York Philadelphia + Pittsburgh Atlanta 
New Orleans + Houston * Louisville + Toledo 
Gulf Oil Corporation - Gulf Refining Company Pp 
3800 Gulf Building, Pittsburgh 30, Pa. 


Please send me, without obligation, a copy of your booklet *“‘Gulfcrest 
Oil for Steam Turbine Lubrication.” 


| 
GULF INDUSTRIAL 
4 | 
| 
167 


APPOINTMENTS 


Appointments to a newly created position 
of manager in charge of both sales and 


Experience with both SE engineering have been made for all sec- 


a tions of Allis-Chalmers electrical dept. 
e: Proves Open Bucket Best H A Bartling is now manager of new 

electronics section, which incorporates 
sales and engineering functions of former 
Experience of steam trap users has proved that, for smoother operation, open and 
bucket type traps are superior for all-round service. engineering groups, which were previously 
part of control section. L W Long is now 
nN "fe manager of substation section, formerl 
New Cub-Jr —ideal wherever a known as mixed apparatus section. R M 
Casper is named manager of motor and 
generator section. Carl W Bernhard has 
been made assistant to Casper. G W 
_ Clothier has been appointed manager of 
For the many and varied applications where a small, , transformer section, E E Ellis has been 
efficient trap is desirable, the new Jr.”’ is the named engineer-in-charge of sales, 
ideg!, all-purpose, double-duty trap to use for the of 
prevention of production troubles caused by water- 
logged equipment. Its use shortens warm-up time trial water conditioning and fuel-oil treat- 
on steam-using processes. It will handle up to 2000 . = ment is now available in Mexico from 
pounds of condensate per hour on continuous dis- Mee vee Bird-Archer Co through their technical 
charge. Overall dimensions of trap are 3%" x 542”. representatives, Calderas Y Accesorios, 

Amsterdam 291, Mexico, D. F. 


All “Cub” Traps discharge ae “ie Leslie Co announces appointment of fol- 


Open Bucket Type lowing agents to handle industrial sales 
Steam Trap 


both air and condensate Pressures to 125 psi and service: (1) Seth A Good & Co, 


Dallas, Tex., covering northeastern Tex., 

(2) Equipment Sales Corp, Kings 

It is not enough, that a WRIGHT-AUSTIN “CUB” 

steam trap shall efficiently remove air and condensate Enterprises, Honolulu, Hawaii, covering 

from service lines—it must be qualified to live up to territory of Hawaii. 

the expectations of every user. That it does this is a 

proved by the large volume of repeat orders. = — Frank T Lewis has been named assistant 

These are the qualities you will find in ‘‘Cub’’ open “ 


tady works. Three staff appointments have 
bucket type steam traps—dqualities which contribute been announced by J W Belanger, newly 
to world-wide acceptance and use: named manager of turbine and gear divi- 


A complete line of chemicals for indus- 


Double Rating on continuous discharge 4 : sions of apparatus dept. The appointments 
No Waste of Steam ae are: (1) C S Coggeshell, manager of sales, 
Stainless Steel valves, seats and buckets kn (2) W E Saupe, manager Schenectady 
, turbine manufacturing div, (3) W L 
Easy to Install No. 51 “Cub” Airxpel Young, manager, Lynn turbine and gear 
Water Seal entirely within trap Open Bucket type manufacturing div. 
All sizes of ‘‘Cub’’ Steam Traps except ‘‘Cub- Steam Trap 
— are suitable for pressures up to 250 psi. John M West has been appointed director 
Other types of Airxpel Steam Traps available i re of public relations div of Foster Wheeler F 
for up to 700 Corp, New York City, in charge of adver- kc 
You'll find complete details in Circular 259-A. tising, publicity, literature and house @ 
Send for a copy today ef | organs. n 
Foote Bros Gear and Machine Corp 
Inside 4 4 announces advancement of R B Moir to b 
: 2 assistant vice-president in charge of engi- T 
th e “Cub’ ’ ae neering and product development of indus- 
trial gear div. B H Quackenbush now al 
4 assumes full responsibility of sales man- T 
side water seal which pre- 1 & ager of this div. fi 
vents waste of steam. It ~~ Bs 
shows also straight through Francis A Paquin has been made chief L 


pipe connections and ac- No. 52 “Cub” Airxpel tool engineer of Sier-Bath Gear & Pump 


cessibility of valve and Open Bucket type Co, North Bergen, N. J. 
seats. Steam Trap 


Send for Circular 259-A Edmund Greene has been appointed sales 
promotion and advertising manager of 


WRIGHT-AUSTIN COMPANY Merrimac div of Monsanto Chemical Co. 
= 316 West Woodbridge St. Detroit 26, Mich. Merrimec div has ite headquarters © 


Everett with sales offices in Boston. 


Kellen Wiles has been appointed executive 
assistant to G C Derry, general manager of 
= Sturtevant div of Westinghouse Electri¢ 


der 
SERVING INDUSTRY FOR MORE THAN SO YEARS Corp. at Hyde Park, Mass. Alexes 
(Continued on page 186) 
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THE TREND - 

¥ with . 

STEAM USERS | : 

SINCE’O4 


—can Dowell chemical cleaning 
restore for you? 


Figure it in dollars and cents: How much power are you 
losing due to accumulations of scale and sludge in boilers, 
condensers and other heat-exchange equipment? How 
much is it costing you for the extra fuel required to 
overcome the reduced efficiency imposed on your plant 
by insulating deposits? 


Take a good look at your designed operating efficiency — 
and compare it with the actual output you are securing. 
Then call the nearest Dowell office for the facts and 
figures on chemical scale removal service. 


Leading plants everywhere rely upon Dowell service— 


Dowell service is supervised by trained engineers using ca 
fully selected liquid selvents and special mobile equipment. - 


including some of the largest boiler installations in the 
nation. They tried Dowell service and found it rapid, 
safe and economical. They’ve seen Dowell engineers fill 
plant equipment with liquid solvents designed to dissolve 
and disintegrate scale and sludge—and they’ve seen the 
results. You’ll make no mistake to follow their example— 
get the facts. 


DOWELL INCORPORATED «+ TULSA 3, OKLAHOMA 


New York, Boston, Philadelphia, Wilmington, Baltimore, 
Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, 
St. Louis, Kansas City, Wichita, Oklahoma City, Houston, Fort 
Worth, Shreveport, Mt. Pleasant, Michigan; Salem, IIl.; Borger, 
Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La. 


Long Beach, Casper: Dowell Associate—Iaternational Cementers, Inc. 


re 


FOR INDUSTRIAL CHEMICAL SERVICE 
© 


DO YOUR STEAM TRAPS 
‘COOK’ DRY AND LEAK? 


Nicholson Weight-Operated Traps 
Effect Substantial Steam Savings 


7 FEATURES 


liked by 
Maintenance Men 


1 
valve. 


2) Not on 


3) Unaffected by re- 
evaporation. 

if you are losing live steam in superheated 
service, because traps leak, Nicholson weight- 6 peeps 
operated traps offer a now widely adopted or 
remedy. Though “cooked” dry, the valve of where it counts. 
these traps holds tight due to its weight opera- 
tion. Steam savings in remarkable quantities Catalog 444 
are reported from some installations. Types for or see Sweet's 


every application and pres- 


125 OREGON ST. WILKES-BARRE, PA. 
Valves * Traps * Steam Specialties 


“When I bought my Viking pumps, I knew they were engineered for 
my job. They were no off-the-shelf item that was supposed to do a 
little of everything and none too well. 


“They were built for my work and to handle my particular problem. 
There was no guessing or compromising. 


“My pumps today are several years old. They have needed little 
repairing. The newer Vikings are even better than mine although 
harder to get than when I bought them. They cost a little 

more but they are still an honestly good buy. 

“Vikings are 1 rugged and well built. 
always have been and I think they always will be. That's 
why I’m going to get more Vikings when I need more 
pumps. 

“Your first step is to ask for free folder 47SW. If you 
have a pumping problem, tell them about it.” 


\V Pump Company 
‘ Viking Cedar Falls, lowa 


(Continued from page 122) 


and No. 4 anthracite, or a mixture of both. 
Unit comes in sizes built for cast-iron sec. 
tional, steel firebox or brick-set boilers of 
steaming capacities from 1250 to 12,500 lb 
per hr. R B McClave Engrg Co, 149 
Broad St Station Bldg, Philadelphia 


Car-Door Operator E22 


ELEVATOR-CAR DOOR opens and closes by 
simple torque-motor operator. Motor 
drives operator through V-belt. A sprocket 
on the driven V-sheave shaft connects by 
roller chain to either side of the opera- 
tor’s head wheel. An arm extends from 
this wheel to the car door where it ter- 
minates in a ball-bearing roller between 
two guides on outside of car door. 

When torque motor turns head wheel 
clockwise, free end of arm throws to the 
left and moves car door to closed posi- 
tion. Reversing torque motor throws arm 
to right to open the door. Length of arm 
is adjusted so that when it is thrown to 3 
horizontal position the car door is either 
fully open or closed. 

Since the door cannot be opened any 
farther than the arm permits, dashpots, 
bumpers and other checking devices are 
not required to arrest door’s motion at end 
of travel. Because roller in the end of 
the arm describes a semicircle in its travel 
from one limit of travel to the other, rate 
of door acceleration is zero at beginning 
of door travel, increases to a maximum at 
midposition, and decreases to zero at the 
end travel, as it should for smooth opera- 
tion. 

To prevent a passenger being injured if 


POWER January 


| | New Equipment 
ae 3, Pa. 
| “You ask why | like a 
NUS 
ANY @ 
HERES MY HONEST OPINION.... 
7 
fe) 
170 (60a) F 


When your horsepower needs are small, why pay the extra cost of 
)~ larger turbines, designed for much more power than you require? 


You pay only for the horsepower you need when you fit the right 
Coppus “Blue Ribbon” Turbine to the load. They’re made in six frame sizes . . . from 
150 hp down to fractional . . . priced in proportion to their size. 


That’s why you’ll see more and more Coppus turbines powering pumps, blowers, 


fans, stokers and other equipment requiring a steady source of small hp. Steady is the 
word for these busy little turbines. Like all Coppus 


“Blue Ribbon” products (blowers, ventilators, 
gas burners, etc.) each Coppus turbine is 
precision-made, with close tolerances checked by 
Johansson size blocks. And before shipment, 

the turbine you get is dynamometer-tested. 


No wonder more than 85% of all orders for 
Coppus turbines since 1937 have been repeats 
... and that a growing number of nationally 
known manufacturers are installing ‘Blue 
Ribbons” on their original equipment. 

Write for Bulletin 135-10. Coppus 
ENGINEERING CORPORATION, 

161 Park Avenue, 
Worcester 2, Mass. 
Sales Offices in 
THOMAS’ REGISTER. 
Other products 

in BEs?’s 

SAFETY DIRECTORY, 
CHEMICAL ENGI- 
NEERING CATALOG and 


* 
AV HE LUXURY TAX i 
> 
~ 
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WASTING BOILER = 
| GET 

STEAM EFFICIENCY = 

with TROY-ENGBERG = 

BY-PRODUCT = 

POWER = 


Engine is designed to extract the power from the steam you produce 
before it passes, with little loss in heating value, into your heating or 
processing cycles. The steam engine acts as a reducing valve but it's 
a reducing valve that generates power or drives equipment and then 
exhausts most of the heat units into your processing or heating lines. 


The modern Troy-Engberg Steam Engine also offers the following ad- 
vantages — wide speed range, high overload capacity, high starting 
torque, conservative speed, exceptional dependability. Investigate this 
drive for your stokers, fans, pumps, compressors and generators. 


TROY ENGINE & MACHINE COMPANY 
(Established 1870) 


2500 Railroad Avenue Troy, Pennsylvania 


TS > GENE 
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car door should hit him, torque motor js 
adjusted so it has only sufficient power to 
close door easily. With little effort a pas. 
senger can stop the door in any position, 
In addition, an electronic-tube timer holds 
car gate open at the floors to give ample 
time to get off or on before the car closes, 
Maintenance Co, 453 W 42nd St, New 
York 18, N. Y. 


De Amplifier E23 


MICROSEN AMPLIFIER measures and ampli- 
fies minute power impulses as low as 0.2 
micro volts. Power inputs from ionization, 
photoelectric cells, thermocouples, or wheat- 
stone bridge, are amplified by an electro- 
mechanical balance, which gives an output 
signal directly proportional to the input 
signal. The amplifier has an isolated input 
circuit that is insulated from output to 
ground. Input is measured and output 
stabilized through a feedback circuit. The 
instrument incorporates a mechanical zero 
adjustment with sufficient range to permit 
operation from various reference voltages. 
It has an adjustable gain, no lower fre- 
quency limit, and low-input resistance. 
Manning, Maxwell & Moore, Inc, 
Bridgeport 2, Conn. 


Hoist Jack E24 


COMBINATION HOIST AND JACK designed to 
move or lift heavy loads in shops, industrial 
plants, construction and other fields. Hoist 
jack is complete in three pieces (stand, 
hoist and handle) has 2000-lb capacity 


and weighs 23 Ib. It uses ratchet-and-pawl 
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The word “’Sarco”’ means far more than a complete line of high 
quality steam traps and temperature controls. 


It means that whenever you doubt the end-result efficiency of 
the fuel, heat or water you buy, or when you feel that controlled 
temperatures in your plant operations would speed production 
and reduce costs, there is a Sarco Representative in your vicinity 
who can apply a quarter of a century experience on your special 
problems without cost for the service. 


He can show you how to get the most out of every dollar’s worth 
of fuel in the first place — and how to use left-over heat for other 
purposes. If you think your boiler is not large enough, it would 
be wise to see that the way you are using its present output is at 
maximum efficiency. 


If your processes would be better with temperature control, or if 
your heating system is unsatisfactory, a word to Sarco will bring 
the help you need. 


Then you will appreciate the completeness of Sarco Service and 
the Sarco line of products. 


Seldom has industry been offered devices that cost so little and 
do so much — for the speed, reliability and cost of production; 
for the protection and comfort of employees, and for economy 
of fuel and water. 


A phone call to “Sarco” will show you how. 
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SARcO COMPANY, INC. 
M Empire State Building, New York 1, N. Y. 


ARCO CANADA, LTD., TORONTO 5, ONTARIO 
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Thermostatic 
Steam Trap 


Float Thermostatic Bucket Steam Trap 


KR-14 


1 


Represented in Principal Cities 


gredir Traps an 
Tata 
No. 9 
a 
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| 
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Coal Valve 
CLOSE? 


construction and has safety handle that 
bends on overloads. When taken apart, 
hoist jack is sufficiently compact to be 
carried in tool box. It is for all-round shop 
and plant use for lifting or pulling work. 
Coffin Hoist Co, Danville, Ill. 


COAL VALVES WILL! 


S. E. Co. Coal Valves are equipped with two 
driving racks and pinions! The effect gained by 
this construction is to keep the gate in a S. E. Co. 
Coal Valve in perfect alignment and free-moving 
at all times. Furthermore, all working parts are 
completely shielded to keep coal particles and 
moisture from causing deterioration and binding. 


Write for illustrated bulletins and data sheets. 
Address STOCK ENGINEERING COMPANY, 
715 Hanna Bldg., Cleveland 15, Ohio. 


‘Non-Segregating 


Coal Distributors 


* 


es and Coal 


Flexible Couplings 


PIN-TYPE FLEXIBLE COUPLINGS have taper- 
lock bushing previously used with V-belt 
sheaves. Bushing insures fastening cou- 
pling to shafts with shrink-fit tightness and 
eliminates reboring. Coupling center disk 
of oak-tanned sole leather provides flexi- 
bility and strength. It has no projecting 
parts. Center disk can be easily removed 
by loosening coupling flanges and sliding 
them apart on their shafts. Large-diameter 
centerless ground pins pressed in flanges 
are easily removed. Coupling machined 
all over to insure balance and true run- 
ning. Dodge Mfg Co, Mishawaka, Ind. 


Hydraulic-Power Units E26 


CUSTOM-BUILT HYDRAULIC POWER UNITS are 
for special requirements of industrial ma- 
chinery. Units include all necessary valves, 
pumps, oil reservoirs, intermediate piping, 
motors and air cleaners in a single casing. 
Hydraulic connections to the driven ma- 
chine are grouped in a conveniently located 
manifold for simplicity of installation and 
maintenance. Vickers, Inc, 1596 Oak- 
man Blvd, Detroit, Mich. 


Electric Hoist E27 


RuccED CONSTRUCTION, low-operating costs 
feature new line of Whippet electric hoists. 
Capacities range from 250 to 2000 Ib, with 
cross or parallel-mounted trolleys. Stand- 
ard lift is 12 ft, but 20 ft can be furnished. 

Hoist has pushbutton control, preformed 
wire rope, grooved drum, motors that meet 
NEMA standards. Ford Chain Block 
Div, American Chain & Cable Co, 
York, Pa. 
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EXCHANGER | 


REMOVAL 


combsaed with 


| PERMUTIT 
SILICA 
ABSORBER 


LOW SILICA 
DEMINERALIZED WATER 


HERE’S AN ECONOMICAL NEW CHEMICAL PROCESS 
FOR PRODUCING THE EQUIVALENT OF DISTILLED WATER! 


The Permutit* two-step Demineralizing process 
utilizes Zeo-Karb H, Permutit’s acid-regenerated 
cation exchanger to replace metallic cations with 
hydrogen ions, converting salts present into corre- 
sponding acids. These acids are then removed from 
solution by De-Acidite, Permutit’s resinous anion 
exchanger. 


Permutit has pioneered by adding to the Demin- 
eralizing process a new, one-step cold process silica 


for 34 years 


Permu 


WATER CONDITIONING HEADQUARTERS 


removal treatment which removes silica down to 
less than 0.5 p.p.m.—making possible ideal, low sil- 
ica, demineralized boiler-feed make up! 


For information about this revolutionary new, 
low first cost, low operating cost treatment, address 
The Permutit Company, Dept. P-1, 330 West 42nd 
Street, New York 18, N. Y., or the Permutit Com- 
pany of Canada, Ltd., Montreal. 


*Trade Mark Reg. U. S. Pat. Off. 
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‘*GUNITE’’ 
Concrete 


(since 1915) 
Linings for 
STEEL BUNKERS - 
DUCTS, HOPPERS - 
STACKS 
UPTAKES - 
BREECHINGS - 
STEEL & PIPE - 
ENCASEMENT - 
FIREPROOFING - 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 


. N. Turner, Dist. Mor., 228 Nor. La Salle St., 
Ghtecse i. B. H. Mueller, Distr. Mor., 6625 
Delmar Bivd., City, (St. Louis), Mo. 
Philip D. Barnard , Distr. Mor., 2036 Addison, 

Houston 5, Tex. 


Branch Offices: New Orleans, Dallas, Denver. 


@ Instant, handy, safe control of over- 
head and other out-of-reach valves. 
Eliminate danger to employees; banish 
the stepladder. Now — install valves any- 
where they should be, regardless of acces- 
sibility. 


Inexpensive BABBITT Sprocket Rims fit 
all types and makes of valves, with either 
rising or non-rising stems. Installed 
quickly by clamping directly onto hand 
wheel of valve. Eliminates makeshift ap- 
paratus and specially-made chain wheels. 


®@ Ten standard sizes 
take care of all valve 
wheels from 2 to 30 
inches in diameter. 


same of local distrib- 
utor: 


BABBITT STEAM SPECIALTY COMPANY 


of Adjustable Valve Operating Mechanism 


Mew Bedford, 


highest grade anti-friction metal, 


THE ALLPAX 
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... the PACKING 


that packs ALL 


ALLPAX is the universal packing for general service 

- for all stuffing boxes of any size or shape... 
for steam, water, air ammonia, oils, gases, distillates, 
etc., where temperature does not exceed 600F. 


With ALLPAX there is no necessity to keep on hand 
a special packing for this or that use. You can stand- 
ardize on ALLPAX for all general purpose uses and 
be assured of long-lived, economical service wherever it is used. 


ALLPAX is a combination of long, tough fibres of asbestos, thin flakes of 


minute flakes of graphite, and a special 


non-liquid heat-proof lubricant, compounded to assure long-wearing, leak- 
proof, non-scoring packing for severe service. Its low friction cuts down 
power losses and improves efficiency. 


Special styles available for special service. 
Try ALLPAX once and you'll use it always. Distributors everywhere. 


COMPANY, INC. 


Mamaroneck, New York 


Power News 
(Continued from page 132) 


Destroyer-Escorts Foss (right) and Maloy 
are shown tied up at dock in S. Portland 


to cooperate by curtailing nonessential 
uses of electricity and to retail mer- 
chants with plans for holiday-season 
decorative street lighting. 

St. Lawrence Seaway Again. Cur- 
tailment of power in northern New 
York states resulting from the Fall 
drought brought renewed demands for 
early construction of the St. Lawrence 
seaway, backers of the project claiming 
that such cutbacks “prove” there is a 
“serious power shortage” in the area. 


R E Howe, president of Appalachian 
Coals, Inc, Transportation Bldg, Cincin- 
nati, Ohio, announces that Haehnle Ad- 
vertising has been retained to conduct a 
long-range public-service program. News- 
papers and the radio will be used, as well 
as other media. First presentation of pro- 
jected program was made to a meeting of 
board of directors of Appalachian Coals 
by Haehnle Advertising Agency on Oct. 15. 
The directors unanimously voted to sub- 
mit their outlined plan to stockholders. 
The special meeting, held on Oct 28 in 
Cincinnati, is believed to be first of its 
kind where stockholders were asked to 
appear for the purpose of passing on a 
long-range program to acquaint employes 
and the public at large with true facts 
about coal, and thus improve relations 
among the industry, its employes and the 
public. 


President Truman's Certificate of Merit 
for outstanding service in production of 
diesel-engine equipment for naval ships 
and submarines was awarded George W 
Codrington, vice-president of General Mo- 
tors and general manager of that firm’s 
diesel engine div, by John L Sullivan, 
Secretary of Navy. 
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Water Tube” 


Inclined Tubeg 


“Sectional 
Stee! Headers 


Longitudinal 
Drum 


The GUTS of the 
Steamester Boiler 


| CH tH the features you would include 
if you designed your own boiler 
|_| Water Tube Design. | Large Combustion Area — 


Three- 
| pass heat baffling gives high ther- 
mal efficiency. 


a Choice of Fuel—gas, cil or ecal or 
any combination of these fuels to 


Longitudinal Drum. Fully Equipped for Automatic Op- ee a 
=  @ITHESE FEATURES....... 
[ | All Steel Construction. boiler can be. built in all steamaster Boilers from 10 horse- 


Positive Tidal Circulation of Water A.S.M.E. CODE—National Board power to 300 horsepower. 
—maintains all parts at equal tem- Approved. Inspected and certified 
perature. by Hartiord Steam Boiler Inspec- 

tion and Insurance 


Condensate Return System built-in : 
@s an integral part of all boilers Full Range of Sizes from 10 h.p. to VIAE VAI y 
of © hp. and up. 300 bp. as illustrated. The Model (A (A 
A for h.p.. 5 h.p. and h.p. 
Easy Inspection and Maintenance 
—every tube immediately acces- Can Be Fired Over Rated Capac- AUTOMATIC BOILER co. 
sible. Just open the heavily insu- ity and still maintain high thermal Compton at Slauson Los Angeles |! 
oe — SALES AND SERVICE IN ALL PRINCIPAL CITIES 


Power Engineers Agree: STEAMASTER is the Boiler with PLENTY OF GUTS! 
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A MERCOID 


UNFAILING ADVANTAGE 


Whatever your control requirements 
may be, it is conceded that the switch 
in a control warrants first considera. 
tion, due to its functional character- 
istics. All Mercoid Controls are 
equipped exclusively with hermeti- 
cally sealed mercury switches of 
special design and selected materials. 


Mercoid mercury switches are known 
the world over for their dependable 
service. They are not affected by 
dust, dirt or corrosion; nor are they 
subject to open arcing with its atten- 
dant consequences of pitting, stick- 
ing or oxidized contact surfaces, all 
of which, are likely to interfere with 
normal switch operation. 


That is why among other things, 
Mercoid Controls on the whole give 
you assurance of better control per- 
formance and longer control life—a 
distinct and unfailing advantage— 
the reason why they are also the 
choice of America’s leading engi- 
neers for many important industrial 
applications. 


MERCOID CONTROLS are available in a 
wariety of types for sensitive control of Pressure, 
Temperature and Lever actuation. 


MERCOID 


APPROVED CONTROLS 


THE MERCOID CORPORATION 


4201 BELMONT AVENUE e CHICAGO, ILLINOIS 
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NAPE Starts Long-Range 
Educational Program 


National education committee has in its 
initial meeting established the preliminary 
outline of what, it is hoped, will be a 
long-range project for the National Associa- 
tion of Power Engineers. This program 
consists of five separate projects as follows: 

1. Records are to be made of round-table 
discussions on various phases of power- 
plant operation and maintenance. The 
men who will collaborate in these discus- 
sions are the best operating engineers and 
representative manufacturers’ engineers 
available in metropolitan New York area. 
These recordings will be on four 12-in. 
records with an approximate playing time 
of 30 min. As many copies of such re- 
cordings as are necessary are to be made 
and they will be available to chapters 
desiring to use this project in their educa- 
tional programs. There will be no charge 
for the material. 

2. Sound-slide films are to be made on 
various operations of power-plant pro- 
cedure: Specific power-plant operations 
will be selected, for example, operation 
and maintenance of all oil-burning equip- 
ment. Again, this material is available 
without charge to all NAPE chapters wish- 
ing to use it in their local educational 
program. 

3. Representative committee will be 
formed from outstanding manufacturers 
of specific power-plant equipment and ma- 
terials, for example, there will be sections 
on turbines, centrifugal pumps, water treat- 
ment, and steam boilers. Each section will 
release impartial monthly bulletins relative 
to operation and maintenance of particular 
types of equipment represented by the 
respective section. Such releases will go 
direct to educational chairman of in- 
dividual chapters. There will be no charge 
for this service. 

4. A bulletin on questions and answers, 
covering all phases of power-plant opera- 
tion, will be released each month. This 
will also go direct to educational chair- 
men without charge. 

5. Each state where NAPE chapters are 
located will have a state coordinator of 
education who will in every way possible 
aid, facilitate and expedite the national 
education program. 

The program, as outlined above, will be 
offered to those chapters desirous of using 
its services. A bulletin will also be re- 
leased listing most successful local educa- 
tional plans now in use, so that a chapter 
without a definite plan may choose a 
pattern from those that trial has proved 
most effective. 


The City of Jacksonville, Fla. will 
spend about $15,000,000 for rehabilitation 
and expansion of the municipally owned 
electric system. The expansion calls for 
a new power plant, equipped with two 
30,000-kw generating units. A second pro- 
gram involves modernizing the water sys- 
tem and installing water-softening equip- 
ment. Reynolds, Smith and Hills, archi- 
tects and engineers, will be consultants for 
both programs. 


Demonstrating 
BRICKSEAL | 


REFRACTORY COATING 


] 
t 
HEATED 
TO 2250° 
Brickseal provides a crackproof, 


vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
hot, yet bard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 


BRICKSEAL 


REFRACTORY COMPANY 


5800 S. Hoover St., Los Angeles, Cal. 
158-14th | Hoboken, N. a. 
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Engine performance at its best 
with crankshafts on Timken bearings 


Y using Timken bearings at both 
ends of the crankshaft in their 
heavy-duty air-cooled engines, Wis- 
consin Motor Corporation insures 
trouble-free operation. End play is 
eliminated. Crankshaft and attached 
parts are held accurately in line, re- 
sulting in better performance and 
longer life. Lubrication is simplified. 


both radial and thrust loads and 
eliminates end play. Maximum sup- 
port is provided by the line contact 
between rolls and races. 


With Timken bearings, friction 
is negligible. Timken bearings are 
manufactured to extreme accuracy, 
with amazingly smooth surfaces. 


To be sure of long-time, trouble- 
free crankshaft performance, make 
sure the trade-mark “Timken” is 
on every bearing you use. Timken 
bearings are backed by 49 years 
of bearing research and develop- 
ment. No other bearing can give 
you ail the advantages of Timken 
bearings. The Timken Roller 


They retain this friction-free preci- 
sion because of their true rolling 
motion and the Timken fine alloy 
steel of which they are made. 


Bearing C , Canton 6, Ohio. 
Timken bearings hold moving earing Company, Canton i 


parts in proper alignment because 
their tapered construction carries 


This symbol on a product means 
its bearings are the best. 


EQUIPPED 


Timken bearing crankshaft application in 


WISCONSIN HEAVY-DUTY ENGINES 


GREATER LOAD AREA a 


Because the load is carried on > & 
the /ine of contact between 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 
The Timken Roller Bearing rADE . 

Company is the acknowledged & D 

leader in: 1. advanced design; 

2. precision manufacturing; 
3. rigid quality control; 4. ROLLER BEARINGS 
special analysis steels. 


NOT JUST A BALL NOT JUST A ROLLER “<> THE TIMKEN TAPERED ROLLER — BEARING TAKES RADIAL @) AND THRUST ~~~ LOADS OR ANY COMBINATION whe 
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PROFIT 


PLANTS ADDITIONS INSTALLATIONS 


Benefit from our broad experience in the 
design, engineering and construction of 
UTILITY and INDUSTRIAL POWER 
PLANTS, either complete new stations 
or additions and alterations. Any part 
of our comprehensive service is available 
separately. 


POWER DIVISION 
FIDELITY BUILDING, KANSAS CITY 6, MISSOURI 


ENGINEERS * CONSTRUCTORS ¢ MANUFACTURERS 


New York * Chicago * Houston * St. Louis * Tulsa ¢ Pittsbur, * Dall * Detroit 
Omaha + Denver Atianta * St. Paul * Salt Lake City Paso City 
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Unusual Turbines 
Under Construction 


Two turbines of considerable engineering 
interest are under construction at Westing- 
house Electric Corp. Both machines will 
use steam at high pressure and tempera- 
ture but will employ steam reheating to 
an extent greater than usual. 

One, a 65,000-kw triple-cylinder design, 
for Boston Edison Co will use steam at 
1450 psig and 1000 F. Steam exhausts at 
365 psig from the high-pressure turbine. 
It returns to a reheat boiler where its tem- 
perature is raised back up to 1000 F. 
From here it enters the intermediate-pres- 
sure element of the turbine. The low- 
pressure turbine has an inlet pressure of 
about 40 psig and is of double-flow con- 
struction. 

The second turbine designed for reheat 
is a 30,000-kw one slated for Dow Chemical 
Co. It has a complicated automatic-extrac- 
tion job to perform. Design pressure is 
1250 psig, 825 F at the throttle. Steam 
is extracted at 425 and 165 psig. It ex- 
hausts at 25 psig. A hydraulic governing 
system controls the machine. 


Work Starts on 
Hungry Horse Dam 


Chief engineers office of the Bureau of 
Reclamation, Denver, called for bids on 
excavating for a 36-ft diversion tunnel, 
1100 ft long at Hungry Horse Dam, Mon- 
tana. 

The tunnnel will divert waters of the 
south fork of Flathead River during the 
construction of the dam itself next spring; 
45,000 cu yd are to be removed to form 
the horseshoe-shaped tunnel. 

Hungry Horse Dam is expected to create 
a 3,500,000 acre-ft reservoir for irrigation 
in that area. In addition the reservoir will 
increase the firm power capacities of 
power plants on the Columbia River. The 
dam will be an arch-gravity structure 
520 ft high and 2130 ft long. 


1-T-E-Circuit Breaker Co acquired Rail- 
way & Industrial Engrg Co as a subsidiary 
Nov 1. Amalgamation of the two com- 
panies, effected through a transfer of stock, 
unites two major manufacturers of elec- 
trical switchgear whose apparatus lines are 
supplementary. I-T-E’s business has been 
built largely around indoor air-circuit 
breakers up to 5000 v, as well as metalclad 
switchgear for power-station auxiliary serv- 
ice and industrial distribution systems. 
R&IE business has been chiefly high- 
voltage, outdoor switching apparatus in 
voltage range between 5000 and 287,000 v. 

The present intention is to have I-T-E 
plant at Philadelphia and R&IE plant at 
Greensburg, Pa., continue to make their 
present products. R&IE will operate under 
its established name with its present 
management personnel virtually unchanged. 
W M Scott Jr will be president of both 
companies. B W Kerr, formerly president, 
and K §S Nevin, vice-president, treasurer 
and general manager of R&IE, became 
directors of I-T-E. 
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of latest trade catalogs. 


NEW PRODUCTS & MATERIALS 
See pages 118-122, 170-174 


Gote page 118 
Gear Rotary Pumps.............. page 118 
Boller page 118 
Proportional Oil Filter........... page 118 
Fluid-Drive Elevator ............. page 118 
Hydraulic Transmission .......... page 120 
Condensate Drainer ............. page 120 
page 120 
Dewpoint Recorder .............. page 120 
Lubricated Valves .............. page 120 
Humidity Indicator ............ .-page 120 


Thread Compound ..............page 122 
Tachometer page 122 


Gridded Bearings ...... page 122 
Gearless Pumps ........ 122 
Finned Tubes 122 
Selector Valves 122 
Distribution Transformer .........page 122 
Flow Indicator ..........++. 122 
Automatic Stoker ........ ee page 122 
Car-Door Operator page 170 
De Amplifier page 172 
Flexible Couplings ...... péneceed page 174 
Hydraulic-Power Units .......... page 174 


MANUFACTURERS’ BULLETINS 
See page below and pages 180b-186 


Air Conditioning, Heating, 


Boilers and Auxiliories........ .-page 180b 
Controls, Mechanical .......... page 180b 
Electrical Equipment ........... page 180b 
Maintenance and Safety 

Equipment 
Moterials Handling ......... 182 


Mechanical Transmission ........page 182 
Piping Fittings, Valves 

and Specialties ............ ..-page 182 
Prime Movers and Accessories....page 184 
.-page 184 
Other Equipment ................ page 184 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


UNIT HEATERS— , Inc, 1600 
1 Broadway N E, Minnea is 13, Jdinn. 
bulletin No. 820 describes con- 
struction of y horizontal unit heat- 
8-page bulletin No. 840 discusses 
McQuay blower unit heaters. 8-page bulle- 
tin No. 756 covers = | down-flow 
unit heaters, Capacities dimensions 
are in each 
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Reader Service Page for . . . 


NEW EQUIPMENT and TECHNICAL LITERATURE 


Use the FREE service cards for additional information on this month's new products or for copies 


Refrigeration, Ventilating .....page 1800 


Be sure to fill out, 

coupon for each item of | 
tion you order. (See sample, 
right.) This gives your request 
authority and helps the manu- 


sly, one 


facturer te address your copy 
completely. 

When you have filled out com- 
pletely one space for each item 
of information you want, detach 
along the scored lines and drop 
the cards-in the mail. 


FILL OUT AND MAIL TODAY! NOT 


POWER, 330 West 42nd St., New York 18, N. Y. 


POWER, 398 Wert Now Tork 18, 


GOOD AFTER APRIL 1, 1948 


POWER, 330 West 42nd St., New York 18, N. Y. 


POWER, 330 West 42nd St.,,New York 18, 1/48 
Write here number of item ia 
‘in which you are interested 
Your 
Company Name.............. 
POWER, 330 West 42nd St., New York 18, N. Y. 1/48 


Write here number of item 


HOWTO ORDER ADDITIONAL DATA 
1 
side 
. im which you are interested in which you are interested’ a 
g Your Your 
1/48 a 
Write here number of item » 
3 in which you are interested 
Your 
H 
t Your 
1/48 
t 
2 in which you are interested in which you are interested er 
Your Your ‘ 
pT } POWER, 330 West 42nd St., New York 18, WN. Y. 1/48 | POWER, 330 West 42nd St., New York 18, W. Y. 1/48 te 
a | 
: Write here number of item Write here number of 
1 in which you are interested in which you are interested % 
Your Your 
| 
; POWER, 330 West 42nd St. New York 18, N. Y. 1/48 | POWER, 330 West 42nd St., New York 18, W. Y. 148 — 


2 AIR-CONDITIONING SYSTEMS — 

Frick Co, W esboro, Pa. 
bulletin No. 6056 gives principles o r 
conditioning most ponetally used for 
human comfort. This bulletin shows 
special applications for each principle, 
8-page booklet describes various com- 
munity refrigeration centers. 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


AIR DIFFUSERS—W B 

Engrg Corp, 114 E 32nd St, New 
York 16, N. Y. $2-page bulletin No. K-20 
gives all the information and data neces- 
sary for prepes selection of air diffusers. 
It presents full catalog data on the sev- 
eral diffuser models and accessories. 


3 DUST AND FUME ELIMINATORS— 
Schmieg Industries Inc, 300 Piquette 
Ave, Detroit 2, Mich. 12-page folder de- 
scribes Schmieg Centri-Merge swirl type 
dust and fume eliminator. hotos and 
diagrams are included. 


BOILERS AND AUXILIARIES 


BENT-TUBE BOILER—Henry 

Machine Co, 10th and Ormsby St, 
Louisville, 18- e bulletin covers 
installations of LE bent-tube boiler. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c. Postage Will Be Paid by— 
POWER | 


330 West. 42nd Street 
New York 18, N. Y. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4c. Postage Will Be Paid by— 


POWER 
330 West 42nd Street 
New York 18, N. Y. 


Connor . 


HORIZONTAL ROTARY BUR 
Preferred Utilities 

Broadwa. 
bulletin 


New York 23, 


Mtg C 1860 
01 

0. 175 describes a new heavy- 


oil burner of the horizontal rotary_ type, 


with a capacity of 5 to 150 gal per hr. 


OIL BURNERS — Peabody Energy 
6 Corp, 580 5th Ave, New York 19 


N. ¥. 
4- e condensed bulletins No. 863 and 


903 


iscuss operation of heavy-duty me- 


chanical and steam-atomizing oil burners. 
Bulletins also describe gas and oil burn- 


ers for indus boilers, heaters 
furnaces, as well as 
stallation. 


STEAM GENERATOR 


and 
in 


S—Springfield 

Boiler Co, 1953 E Capitol Ave, Spring- 

field, Ill. ~ ~ bulletin covers Spring- 
rum be 


field line of 


nt-tube and sec- 


tional-header cross-drum boilers. Designs 


featured include Type M 


standardized 


boilers for small- and medium-size plants, 


with complete data and dimensions. 


COMBUSTION 
oil Burner Co 
Philadelphia 34, P 


1284 
‘a. Supplement No. 


UNIT—National Air- 
E Sedgley Ave 


to bulletin No. 60 describes National Air- 
oil Airocool tandem combustion unit for 


combined gaseous and oil fuels. 


STEAM GENERATORS — Cyclotherm 


Corp, 90 Broad St New York 4, N. 
8-page bulletin No. 28 explains princi 
of cyclonic combustion that enables 


le 


steam to operate 
automatically on any uid or gaseous 
tandard 


fuel. Ratings and ons of s 
sizes 


are included. 


FIRST CLASS 
PERMIT No. 64 


(Sec.510,P.L.&@R.) 
NEW YORK.N.Y. 


FIRST CLASS 
PERMIT No. 64 


(Sec.510,P.L.&R.) 
NEW YORE,N.Y. 


10 HIGH-PRESSURE BOILERS — Ke- 
wanee Boiler Corp, Kewanee, Ill. 15- 
page booklet describes operation and ca:s 
of Kewanee high-pressure boilers. Boil; 
construction is given. 


11 BITUMINOUS COAL—Pittston Co», 
850 Fifth Ave, New York 1, N. Y. 
36-page brochure on the Pittston Co and 
its associated corporations gives a graphic 
picture of their far-reaching activities, 
with particular emphasis on mining, ship- 
ping and distribution of bituminous coi, 


12 UNDERFEED STOKERS—Erie City 
Iron Works, Erie, Pa. 12-page bulle- 
tin No. SB27-5M-9-47 describes construc- 
tion of Erie City underfeed stokers. [i- 
mensions of Type L and H under- 
feed stokers are discussed. 


13 WATER GAGE AND ALARM-— 

Ernst Water Column & Gage Co, Liv- 

ingston, N. J. Bulletin No. T gives speci- 

fications of Ernstilt adjustable ined 

water column and high and low alarm for 
e boilers. 


CONTROLS, MECHANICAL 


1 4 ELECTRONIC SCRIBER — Wheelco 

Instruments Co, 847 W Harrison St, 
Chicago 7, Ill. 16- e educational bul!e- 
tin No. 7 presents the Capacilog, electronic 
scriber. Operational diagrams, schematic 
drawings, charts and listings explain di- 
versified functions of the company’s new 
strip chart recorder. 


15 FLOAT SWITCH — Automatic Con- 
trol Co, St. Paul 4, Minn. Bulletin 
L3 gives construction, operation and ap- 
lication ef L200 float switch. Photos and 
are included. 


16 DIFFERENTIAL PRESSURE OON- 
TROLS—Swartwout Co, 18511 Euclid 
12, 4-page bulle- 


hio. 
o. 8-17 explains a new series of 
ressure master con- 


precision differential 
trols. This bulletin includes hookup dia- 
grams on a number of applications. 


ELECTRICAL EQUIPMENT 


17 GROUNDING CONNEOTORS — 
Burndy Co, 107 Breckner Blvd, 
New York 54, N. Y. 32-page catalog, en- 
titled “Connectors for Grounding,” pre- 
sents the company’s line of grounding 
devices. This publication provides a com- 
eye discussion of modern ground- 
practice. 
1 8 FLUORESCENT LIGHTING — Ben- 
jJariin Electric Mfg Co, Des Plaines, 
Il. Fualletin No. Fl, entitled “Guide to 
Fluorescent Lighting,” gives applications 
and s, ecifications of Benjamin uorescent 
diagrams 


lighting line, Pho and charts 
are included. 


19 POWERB-LINE CARRIER COMMUN- 
ICATION — Westinghouse Electric 
Corp, P O Box 868, Pittsburgh 30, Pa. 
8-) e booklet No. B-3882 describes the 

power-line carrier communica- 
tions equipment. This booklet discusses 
2-frequency duplex, manual simplex and 
automatic simplex transmitter-receiver as- 


semblies, along with their component 

parts, 

20 FLUORESCENT-TUBE LOUVERS— 
Photo-Vision, Inc, 35 W 43rd St, New 


York 18, N. Y. Folder gives advantages 
of Beauty-Rest onal on fluorescent 


tubes for eye protection. Specifications 
are included, 
21 LECTRICAL LINE — Trumbull 


lectric Mfg Co, Plainville, Conn. 50- 
page Trumbulist general catalog, July 

947, presents enclosed safety switches, 
enclosed circuit breakers, service entrance 
switch multi-breaker load centers, mo- 
tor starters, open knife switches, solder- 
less lugs, panelboards, busways, control 
centers, switchboards, Tared ovens, etc 
Capacities are given. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


22 VIBRATION MOUNTS — Hamilton 
Kent Mfg Co, Kent, Ohio. 8-page 
— gives advantages of Rexon vi- 

ration moun 0 charts, diagrams 
and tables are included: 


(Continued on page 182) 
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E. B. Badger & Sons Co. is the 
original and sole manufacturer of 
BADGER Expansion Joints. 


Bavcer Packless Corrugated Expan- 
sion Joints are built “to take it.” 
The ALL-CURVE corrugations in 
Badger Joints, working together with 
the ALL-CURVE directed-flexing 
equalizing rings (a patented feature), 
assure an even distribution of stresses 


Badger 


PACKLESS 
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CORRUGATED 


—throughout each corrugation, and 
also over all the corrugations. Expan- 
sion, contraction and vibration 
stresses are equalized dependably, 
permanently. 

Special Badger methods of form- 
ing the corrugations from a single 
piece of tubing eliminate the neces- 
sity of packing. Hence, costly servic- 
ing operations are not required. 

The simplicity and compactness of 
Badger Expansion Joints permit 
quick, easy installation. And once 


EXPANSION 


you install them in steam and other 
lines, your pipe-expansion problems 
are solved once and for all. 


MADE IN COPPER, STAINLESS STEEL AND 
OTHER ALLOYS—Copper for normal pres- 
sures and temperatures; Stainless Steel 
and other alloys for higher requirements 
—and where corrosion is a problem. Single 
or multiple corrugations—for traverses 
from a fraction of an inch upward. Also 
made in Non-equalizing type (without 
rings) for uses that do not require added 
protection. Send for Bulletin No. 100 (Self- 
equalizing) or No. 200 (Non-equalizing). 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 
AGENTS IN PRINCIPAL CITIES 
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MURRAY 


SINGLE STAGE TURBINES 
FOR MECHANICAL DRIVE 


Mechanical constant speed gover- 
nor completely enclosed and fully 
lubricated. Heavy cast housing, 
removable for inspection. Provision 
for tachometer reading, by remov- 
ing end plug. 


Double seated balanced stainless 
steel governor valve, with stainless 
steel renewable seats. Corrosion 
resisting steam strainer ahead of 
control valves. 


Q Separate emergency overspeed 

butterfly trip valve actuated by 

unbalanced weight type emergency 
overspeed governor. 


Stainless steel blading and shroud 
band. Nozzles drilled and reamed 
in replaceable nozzle ring. 


Carbon ring glands, stainless steel 
springs, corrosion resisting gland 
cases. Cast in leakoff reduces pipe 
fittings necessary. 


Tapped hole in shaft end facilitates 
drawing on coupling. 


Bearing seals effectively retain oil 
and exclude dirt and moisture. 


Casing split at centerline allowing 
inspection without disturbing align- 
ment or steam connections. 


Sleeve type babbitt lined bearings 
with split oil rings, easily removable. 
Babbitt thrust faces against collars. 
Inspection covers and flush level 
glasses included. Water cooling 
always furnished. 


FOR DEPENDABILITY, SPECIFY A MURRAY TURBINE 
pesracon T-121 gives complete details. Write for your copy today. 


-MURRAY. IRON WORKS COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quorters of a Century 
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2 VACUUM CLEANER—Spencer Tur- 

bine Co, Hartford 6, Conn. 4-page 
bulletin No. 112D announces a new 1%-hp 
industrial portable vacuum cleaner. Speci- 
fications are covered. 


24 STEEL SASH—Hope’s Windows, Inc, 
Jamestown, N. Y. 32-page catalog No, 

76B gives design and construction fea- 
tures of Lok’d Bar steel factory sash. 
Dimensions and physical data are shown 
by full-scale diagrams. 


MATERIALS HANDLING 


95 DOUBLE-GAP MAGNETS — Dings 
Magnetic Separator Co, 4740 W 
McGeogh Ave, Milwaukee 14, Wis. 12- 
page catalog No. 301-A describes rec- 
tangular double-gap electro-magnetic, sus- 
pended, spout and plate magnets and wet 
type magnets for submerged installations. 
The magnets are for removal of tramp 
iron to protect equipment, such as crush- 
ers, grinders, screens, etc. 


2 CONVEYOR BELTING—Hewitt Rub- 
ber Div, Hewitt-Robins Inc, 240 Ken- 
sington Ave, Buffalo 5, ‘ Folder 
stresses the “job-engineered” features of 
Maltese Cross conveyor belting. 


27 SEPARATORS — Eriez 

Co, 2987 E 12th St, Erie, Pa.— 
4- oe... ulletin No. Bonk, entitled “Blue- 
print for Tramp Iron Removal,” discusses 
Eriez non-electric permanent magnetic 
separators. Pertinent data and engineer- 
ing drawings show size, weight and con- 
struction of units. 


28 BELT CONVEYORS — Jeffrey Mfg 
Co, Columbus 16, Ohio. In addition 
to complete data on belt idlers, 160-page 
catalog No. 785 features standardized 
units for easy selection of belt conveyors, 
as well as complete information for cal- 
culating horsepower, capacities, speeds 
and other factors required for designing 
and laying out belt conveyors for the 
more complex requirements. 


29 MAGNETIC PULLEY — Dings Mag- 
netic Separator Co, 4740 W McGeogh 
Ave, Milwaukee 14, Wis. 6-page catalog 
No. 260-A describes the new Perma- 
Pulley, a permanent Alnico magnetic 
head pulley for belt-conveyor systems. 


MECHANICAL TRANSMISSION 


30% V-BELT SHEAVES—American Gear 

& Mfg Co, 5900 Ogden Ave, Chicago 
50, Ill. 16-page bulletin No. 305 shows 
ali necessary dimensions and costs to en- 
able you to apply White-Line standard 
sheaves to your oe or specific power- 
transmission problem. 


31 WORM GEARING—De Laval Steam 
Turbine Co, Trenton 2, N. J. 48-page 
bulletin No. WG1220-5-46 gives advan- 
tages of worm gearing, bearing load 
formulae, selection practice, horsepower 
ratings, worm thread and gear tooth data 
for different ratios, dimensions and de- 
tails of standard worm mountings, worm 
dimensions, gear dimensions and dimen- 
sions of standard flanged rims. 


32 SHEAVES AND PINS—Tool Steel 
Gear & Pinion Co, Cincinnati 16, 
Ohio. 4-page bulletin No. 947 presents 
Tool Steel Process sheaves and pins. 
Photographs are included. 


3 VARIABLE-SPEED HYDRAULIC 
TRANSMISSION—Vickers Inc, 1400 
Oakman Blvd, Detroit 32, Mich. Bulletin 
No. 47-40 covers features of Series TR2- 
*R13F13 variable-speed hydraulic trans- 
—. Speeds and dimensions are 
given. 


34 V-BELT DRIVE — Allis-Chalmers 
Mfg Co, Milwaukee, Wis. 144-page 
catalog No. 20B6956 on pre-engineered 
stock Texrope drives simplifies drive se- 
lection so that persons untrained in V-belt 
engineering can readily specify proper 
drives. These drives are for all applica- 
tions from one to 150 hp. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


35 CONTROL VALVES — Foxboro Co, 
Foxboro, Mass. 36-page bulletin No. 
277-2 gives various identifying enamel 
finishes offered on Stabilflo valves, plates 
and tables of specifications for ‘control 
valves, needle valves, poppet valves and 
butterily Valves. This bulletin has sep- 
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A FEW OF THE MANY 
WAYS APAC SHEATHING 
CAN HELP YOU 


e@ Exterior siding 

@ Interior sheathing 

@ Office paneling 

@ Partitions 

@ Linings for elevator casings 
@ Shower stalls 


Nature made Asbestos... 
Keasbey & Mattison 
has made it serve 


mankind since 1873. 
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MOIST 


The owners of this water cooling tower formerly 
believed raw redwood was the only material abie 
to withstand the moisture conditions. Apac has 


proved superior both in efficiency and appearance. A 5 ist S T oO Ss - € E M E N T 
SHEETS 


You’ve known for years that asbestos-cement is a highly fire-resistant 
combination. But here’s a case where asbestos-cement sheets were used 


to combat an enemy of exactly the opposite type—the corrosive effects 
of moisture. 


The paneling on this water cooling tower is K&M “Century” Apac— 
a flat asbestos-cement building sheet that has as many uses as a building 
has surfaces. Apac won’t rot, won’t rust, and actually grows tougher 
with age. It never needs protective painting or other upkeep. 


Apac is furnished in thicknesses of 36’, 4” and 3%”. Standard sheet 
is 4’ x 8’. And it’s easy to cut—just score and snap off. Nails or screws 
hold it firmly in place. These advantages, plus surprisingly low cost, 
make “Century” Apac an unusually economical material. Write us 
for full details about K&M “Century” Apac—we'll attend to your 
inquiry promptly. 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
IN CANADA—ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, 
WINNIPEG and VANCOUVER 
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LOWER 
EFFICIENT PUMPING 


ROTARY < = SIER-BATH SCREW PUMP 

PUMPS Advantages: + pulseless flow + anti- 

friction bearings - vibrationless operation - 
oe) maintenance cost + rugged construction. 


Pumps: Acetate, asphalts, 
brines, Bunker € Fuel Oil, 
cellulosics, greases, molasses, 


Balanced Axial Thrust + Pulseless Flow - Vibra- 
tionless Operation - Roller Bushings for Precision Running 
under load. 


Pumps: Oils, Varnishes, Solvents, Molasses, Chemical 
Solutions. 
Capacities: 1-550 g.p.m. 
Discharge: 250 p.s.i. for medium or high 
viscosities. 50 p.s.i. for water. 


IER-BATH Screw Pumps and Gearex Pumps are 

made in a plant keyed to precision methods of gear 
manufacturing. Our engineers have a long background of 
experience specializing in the design of rotary pumps. 
As a result, the high quality of these pumps enables them 
to operate for long periods without maintenance. Their 
pulseless flow and vibrationless operation mean less wear 
on valves, couplings and other fittings. Pipes and joints 
remain tight. In every way, the Sier-Bath Screw and 
Gearex Pumps are constructed to render reliable and 
continuous service, with least possible maintenance. Write 
for detailed information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


FOUNDED 1905 MEMBER A. G. M. A. 


GEAR and PUMP CO.., Inc. 


9254 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 
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arate sections on the Vernier Valvactor 
for high-accuracy positioning of valve 
plungers, and on air switches and sub- 
panels for remote valve control. 


36 PROPANE-BUTANE HOSE—Hewitt 
Rubber Div, Hewitt-Robins Inc, 240 
Kensington Ave, Buffalo 5, N. Y. torn ond 
stresses suitability of Monarch prop 
butane hose for handling highly volatile 
petroleum gases in liquefied form. 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


NICKEL TUBING — Superior Tube 

Co, 2183 Germantown Ave, Norris- 
town, Pa. 16-page catalog section No. 
10 gives complete and specific information 
on nickel and nickel alloys as applied to 
—_ tubing in both welded and drawn 
‘orm. 


37 METAL-TUBING CIRCUITS — 
Parker Appliance Co, 17325 Euclid 
Ave, Cleveland 12, Ohio. 76-page hand- 
book No. 111 discusses selection, sizing 
layout and installation of metal-tubing 
circuits, 


PRIME MOVERS 
AND ACCESSORIES 


38 DIESEL OIL 
Products, Inc, Newark 2, N. J. 16- 
page catalog contains scaled diagrams of 
many oil filters made by Purolator for 
diesel-engine applications. The descrip- 
tion page for each filter also includes a 
detailed specification chart giving all 
necessary technical information on con- 
struction, dimensions, capacity, weight, 
etc. 


ENGIN ES—lIngersoll- Rang 
11 Broadway, New York 4, N. Y 
*pooklet, Form No. 10311, presents 
the new Type Ss turbocharged diesel 
engines. These engines are built in three 
sizes: six cylinder, 675 hp; seven cylinder, 
785 hp; and eight cylinder, 900 hp. 


MULTI-FUEL ENGINES — White- 

Roth Machine Corp, Lorain, Ohio. 
Page gives general specifications and di- 
mensions of Type L 2-cycle, horizontal, 
multi-fuel, heavy-duty engines. 


PUMPS 


41 HYDRAULIC PUMPS — Hydro- 
Power, Belmont and Sheridan "ikea, 
Springfield, Ohio. 4-page bulletin No. 471 
describes a complete line of radial piston- 
type hydraulic pumps supplying pressures 
up to 3000 psi. Single sheet covers di- 
mensions of these pumps. 


42 SCREW PUMPS—Sier-Bath Gear & 
Pump Co, North Bergen, N. J. 20- 
page catalog presents full descriptions, 
capacities and uses of Sier-Bath screw 
pumps, 


43 VARIABLE - DELIVERY FEED 
PUMP—Oilgear Co, 1384 W_ Bruce 
St, Milwaukee 4, Wis. 8-page bulletin 
No. 44200 describes the new Oilgear fluid- 
power’ variable-delivery feed pump. 

Photos, diagrams and tables are included. 


44 CENTRIFUGAL PUMP — Peerless 
Pump Div, Food Machinery Corp, 301 
W Ave 26, Los Angeles 31, Calif. 4-page 
bulletin No. D-2400 discusses Type ACO 
acid and caustic pump. This pump han- 
dles capacities up to 600 gpm against 
heads up to 200 ft. 


OTHER EQUIPMENT 


45 AFTERCOOLERS — Ingersoll-Rand 
Co, 11 Broadway, New York 4, N. Y. 
16-page bulletin, Form No. 3014-B, covers 
benefits, principles and applications of 
aftercooling. This bulletin gives a com- 
plete description of a line of Type PL and 
M aftercoolers. 


46 TESTING AND MEASURING 
EQUIPMENT—Apparatus Dept, Gen- 
eral Electric Co, Schenectady 5, N. Y. 
44-page catalog gives information on 
more than 90 modern equipments for 
specialized testing and measuring. 
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yFor more than 15 years HOMESTEAD LEVER-SEALD VALVES have 
solved the operating difficulties of hundreds of manufacturers in 
services where temperature extremes, pressure and the corrosive 
action of line fluids would cause ordinary valves to stick or “seize.” 

HOMESTEAD LEVER-SEALD VALVES never stick. For built into 
each valve is a powerful lever and screw device which relieves seating 
pressure between plug and body just enough to overcome friction 
and permit easy turning at all times and under all conditions. 

They operate faster too ... 16 to 28 times faster than screw-stem- 
type valves, because a QUARTER-TURN fully opens or closes them. The 
QUARTER-TURN principle also makes them ideal for installation in 
restricted areas, next to walls, floors, ceilings, congested piping and 
other obstructions where many other types of valves could not be 
operated. 

HOMESTEAD LEVER-SEALD VALVES are available in combinations 
of metals and alloys to meet your service requirements. Sizes range 
from 114” to 10” for pressures from vacuum to 1500 pounds. For 
complete details write for Valve Reference Book No. 38. Noobligation. 


Never-Failing 


peratio 
peratures, 
Fluids 


OUTSTANDING FEATURES 


A QUARTER-TURN fully opens or closes 
valve. 
INSTANT STICKPROOF OPERATION. Plug 


turns freely after seating pressure is re- 
lieved by screw lever. 


LEAK PROOF. Deep stuffing box and gland 
prevent leakage. 

POSITIVE LEAKLESS SEAL WITHOUT USE OF 
LUBRICANT is obtained by reapplying full 


seating pressure with screw lever after 
opening or closing. 


STRAIGHT-LINE FLUID FLOW. No obstruc- 
tions to cause pressure drop. 

SEATING SURFACES ALWAYS PROTECTED in 
both open and closed positions. Fluid or 
grit cannot damage valve seat. 


SEALED BOTTOM prevents fluid loss end 
reduces hazards. 


HOMESTEAD VALVE MANUFACTURING COMPANY 


CORAOPOLIS, PA. 


P. O. BOX 210 
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47 MICRO-GAS ANALYZER — Davis 
Emergency Equipment Co, 45 Halleck 
St, Newark 4, N. J. Technical bulletin 
No. 1143 describes the new Davis micro- 
gas analyzer for the determination and 
analyzation of gases or vapors within 
their toxic range. 


48 INDOOR, OUTDOOR THERMOME- 
TER—Jas P Marsh Corp, 2073 South- 
port Ave, Chicago 14, Ill. 6-page leaflet 
discusses Marsh Duo-Temp thermometer 
for registering both indoor and outdoor 
temperatures. 


49 SAND FILTER—Hardinge Co, York, 
Pa, 12-page bulletin No. 46 covers the 
Hardinge automatic backwash rapid sand 
filter for purifying industrial water sup- 
plies, sewage treatment, trade waste re- 
covery, municipal water treatment, etc. 


50 RESEARCH LABORATORIES — 
Cook Research Laboratories, 1457 Di- 
versey Parkway, Chicago 14, IIl. 34- 
page brochure gives objectives, personnel 
and facilities of Cook Research Labora- 
tories, a division of Cook Electric Co. 
These laboratories are available to help 
government agencies and private industry 
prepare for widespread distribution of 
scientifically engineered products. 


NEW? 


in Welding Fittings 


Appointments 


(Continued from page 168) 


Martin has been made manager of central 
district of Sturtevant div, with offices in 
Pittsburgh. He replaces Harold C Hickock 
who has resigned. W G Miller has been 
made assistant to works manager of Buf- 
falo divisions. 


MeQuay, Inc, has named C T Bappler 


EXTRA SERVICE 


“STANDCO" 


PILLOW BLOCKS 


There's Extra Value in these rugged 
well-designed “Standco” Pillow Blocks 
with their life-long, trouble-free service. 


They are fully able to “take it.” and 
have babbitted, accurately broached 
bearing surfaces, with faces machined 
to a “T”. Easy to clean, easy to 
lubricate. 


Write for Bulletin. 


and ‘'Hallowell"’ Products are 
sold entirely through Industrial Distributors 


Over 44 Years in Business 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA., BOX 577 


Boston Chicago Detroit Indianapolis 
St. Louls © San Francisco 


as its sales manager for eastern div, with 


offices at 122 E 42nd St, New York City. 


Link-Belt Co has established its own sales 
office in Grand Rapids, Mich., at 48 Divi- 
sion St, North, to serve customers in west- 
ern portion of lower peninsula of Mich. 
Peter Groustra has been named district 
sales manager in charge of the new office. 
Herbert E Wolf will assist Groustra. Schloss 

& Shubart have been appointed stock- 
GET THIS BOOKLET—The be tan — carrying distributors, in addition to con- 
gives you data about important new items which, Schloss & Shubart have moved to 1626 


more than evér, make Wazee St, Denver 2. 
Tube Turns your one 
source of supply for all 


Two promotions have been announced by 
ae welding fittings div of Tube Turns, Inc: 
Norton P Bosemer has been placed in 
charge of Los Angeles office at 1489 Wash- 


TUBE-TURN 
ington Blvd, and Robert S Tyler Jr has 


WELDING FITTINGS AND FLANGES been placed in charge of a newly estab- 

t w York, Philadelphia, Pitts! 
Detroit, San Francisco, Los Angeles loma Bldg, Tulsa. 


S H Blackwood is now with the New York 
office of Wm Powell Co, at 50 Church St, 
Tube Turns, Inc., Dept. 4201 City. 


Lovisville 1, Kentucky 


Please send me a copy of Tube-Turn Catalog New York office. 
No. 111 Supplement. 


Hagan Corp has transferred Gerald G 
Lipke from Denver to Hagen-Hall-Calgon 
staff at Pittsburgh and has also assigned 


Kettler has been transferred to St. Louis 

ee St. Louis office. United Engrg Co, 6940 N 
ais: Olin St, Portland, Ore., has been appointed 


neering services and products, and those 
of its associated companies—Hall Labora- 
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PISTONS, VALVES, BEARINGS, 
GEARS OR VANES 


di. 
The IMO pum 
ing paris-3 pow 


overnor service, 
er applica 
peration 


0 
DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY — 
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only three mov" 
: er rotor and two seal- 
ing rotors — Aihing to get out of 
° order or to require adjustment. The 
id \MO pump can be ed upon 
r in hydraulic service, 9 
lubrication service 
be tions in which contin 
and freedom from maintenance 
are vital. 
For further information send for 
? catalog 1-131-P. 
. 


POUNDS PER SQUARE /WCH 


The graph shows you how 
closely Worthington has kept 
pace with industry’s demands 
through the years . . . by develop- 
ing centrifugal pumps to handle 
steadily mounting boiler feed 
pressures. 

It’s a record of steady progress 
... from the old Type A, a great 
performer at 200 psi...to the 
powerful modern Types WC, UX, 
UR and UQ, with pressures rang- 
ing from 214 to 12 times the 1910 
ceiling’. 

THE LONGEST AND BROADEST 

EXPERIENCE 

In addition, out of Worthing- 

ton's more than 100 years of pio- 


neering in pump design and manu- 
facture have come such notable 
improvements as the Elastic Seal 
Ring for tight interstage joints in 
axially split-case pumps... the 
Metal-to-Metal Ring Type Joint 
in solid-case barrel pumps. 

FOR YOUR OWN BOILER FEED 

REQUIREMENTS 

Worthington has the most come 

plete line of centrifugal pumps — 


all pressures, all capacities — and 
engineers trained to fit feed pump 
to feed cycle for maximum econ- 
omy and dependability. 

For details that prove there's 
more worth in Worthington, contact 
our nearest District Office. Or 
write to Worthington Pump 
and Machinery Corporation, 
Centrifugal Pump Division, 
Harrison, N. J. 
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Extra STRENGTH for Heavy Duty 


e Extra stout stays and braces 
add further strength to the sturdy 
steel construction. 


10 to 304 H.P. 


100, 125, 150 Ibs. W. P. 


Has all the characteristics which 
make firebox boilers especially 


adapted for high pressure. 
wonror 75 Years Boilermakers 


as For 6” scale with pipe diameter 
markings...WRITE Dept. 96-K1 
KEWANEE Bo! 
RE WANMEE, ILLINOIS 


oot & Standard Semtarp 


Diesel Engines 
A SPECIAL SECTION 


In its April issue, POWER will commemorate the 50th 


Anniversary of the American diesel engine with a 
comprehensive survey of modern engines. 
For It! 


Watch 


Self-Setting 
PACKING 


Q-P Self-Setting Packing has demonstrated its 
superiority under the most difficult conditions on 
land and sea and can be depended on to meet 
requirements for high maintenance economy. It is 
the ideal packing for superheated steam, saturated 
steam, hot and cold water, ammonia, fuel oil, 
compressed air, gases and acids and other operat- 
ing conditions. (For Valves, Turbines, Diesels, 
Expansion Joints, Hydraulic Equipment, etc.). 


THE Q-P MANUFACTURING COMPANY 
NEEDHAM HEIGHTS 94, MASS. 


Sales Representatives in Leading Cities from Coast to Coast 4 


your Packing Problems 

Let us show you what 
oO. -P” Self Setting Packing can 
do for you. 
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tories, Calgon, Inc, and Buromin Co. J 
Rodger Sheridan is president of the newly 
organized United Engrg Co. Hagan has 
appointed Maintenance Engrg Corp, Hous- 
ton, Tex., to represent it in Mexico. Main- 
tenance Engrg Corp has in turn established 
offices at Av Morelos 42-H, Mexico, D. F., 
and named Guillermo Almazan as its 
resident engineer. 


W C Bennett has been named district engi- 
neer for Hall Laboratories for the area 
comprising Colo., western Tex., Utah, 
N. M., and Wyo. He will make his head- 
quarters in Denver with Denver Fire Clay 
Co, which represents the parent firm, 
Hagan Corp, and its associated companies. 
Bennett succeeds Gerald G Lipke, who has 
been transferred to Pittsburgh sales area. 


Springfield Boiler Co, Springfield, IIl., 
announces completion of negotiations in 
which Gustav A Rehm becomes chief engi- 
neer for the Springfield organization and 
head of all engineering activities in con- 
nection with steam generators and related 
equipment. As chief engineer Rehm suc- 
ceeds W Ross Irwin, who has recently en- 
gaged in a private engineering practice 
with headquarters in Springfield, Ill, P O 
Box 178. Irwin continues to be available 
to the company as a consultant and is 
specializing in supervision of steam-plant 
operation for clients located in the Middle 
West. 


Nagle Pumps has appointed Charles L 
Edwards chief engineer. 


Jack H Gill has been made engine sales 
consultant for Caterpillar Tractor Co. 
In his new capacity, Gill will advise, co- 
ordinate and plan development of engine 
sales with sales managers at main offices 
in Peoria, Ill. 


Anthony J Zino Jr has been made assistant 
sales manager of industrial sales div of 
Swan-Finch Oil Corp, with headquarters 
in home office, R C A Bldg, New York City. 


Brooks Boiler Treatment Co, 3304 E 
87th St, Cleveland, Ohio, has elected Law- 
rence W Brennan president. Other officers 
elected at the board meeting are Fred J 
Mack, vice-president; Alfred B Garson, 
secretary-treasurer (re-elected) ; and Larry 
D Brennan, sales manager. 


Charles E McGlaughlin has joined head- 
quarters staff of Bituminous Coal Re- 
search, Inc, as special representative to 
maintain contact with BCR members, coal 
producers, railroads and manufacturers of 
coal-burning equipment. He succeeds T A 
Day, who became a member of public rela- 
tions staff of Bituminous Coal Institute, an 
affiliated organization. 


C F Jensky has been made general sales 
manager of Besler Corp. Jensky will de- 
vote his full time to steam generator and 
pump divisions of the corp. 


Oil purifier div of Hilliard Corp has 
named new representatives to handle line 
of Hilco lubricating, fuel and industcial oil- 
purifying equipment: (1) Hucker Sales 
Co, 1700 Walnut St, Philadelphia 3, Pa., 
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Wash behind the ears, please! 


Whether you’re cleaning a giant vat or scrubbing a 
little boy, you must “wash behind the ears.” 


That means getting into every nook and cranny of 
the vats, tanks or other equipment in your plant. 
Or at a golf course, for instance, it means putting 
plenty of water on every inch of grass. 


But look what happens when you do that! 


If you have ordinary hose—whether you use it 
indoors or out—moisture seeps into its carcass. 
Reinforcing cotton plies rot. The carcass falls apart. 
Result . . . you have to get another hose. 


Then, too, ordinary hose suffers severe cuts and 
abrasions when you drag it around machinery and 
equipment or over rough ground. Once more you’re 
out of hose . . . and out of luck. 

Way to lick the problem is to use Maltese Cross 
Water Hose. It’s made by Hewitt to resist cuts 

and abrasions... to stand up to the wear that 
results when you drag it into hard-to-reach 
spots. In short, this tough, flexible, nonkink- 

ing hose is designed to wash behind the ears! 


wa, HEWITT RUBBER 


DIVISION 
Ay HEWITT-ROBINS INCORPORATED 
INDUSTRIAL HOSE BELTING PACKING 
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Of course, industrial plants and golf courses are only 
two of hundreds of places where you’ll find Maltese 
Cross Water Hose. Check your florist’s greenhouse, 
your creamery, or dozens of other places where 
watering or washing enters the picture. Chances 
are you'll find it hard at work there, too. 


Maltese Cross Water Hose is but one example of 
many Hewitt Rubber developments to meet specific 
industrial needs. Other products include conveyor, 
transmission and elevator belting, and steam, acid 
and welding hose. 


For complete details, phone the Hewitt distributor 
listed in the yellow pages of your phone book. 
Or write Hewitt Rubber Division, 240 Kensington 
Ave., Buffalo 5, N. Y. 


You can depend on your 
industrial supply specialist 


He’s always ready to serve you. And he knows 
your job... your operations... your problems. 
Call on him at any time for advice. He’ll recom- 
mend the exact Hewitt product especially designed 
to help improve the efficiency of your operations. 
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SUPERIOR 


GENERATORS 


Fully automatic with any 
grade of oil. 17 sizes from 20 
to 500 b.h.p. for pressures up 
to 200 p.s.i. Require no expen- 
sive chimney, supply their own 
induced draft. 80% thermal ef- 
ficiency guaranteed. Write to- 
day for catalog 101. 


Superior Combustion Industries, Inc. 
Factory: Emmaus. Pa. 
Timea Bidg.. Times Sq... 


Learn the secret 
of BIG EARNINGS in... . 
COMBUSTION ENGINEERING 


There are plenty of good pay jobs in the 
power field Increase your earnin, 
now—be a Hays-Trained Combustion Engi- 
neer. Just a little of your spare time re- 
quired for the simple, easy-reading Hays 
Home Study Course. Hundreds of others 
have made better jobs for themselves through 
Hays training. So can YOU. 

Approved for Gl. Write for Free Book Now! 


Hays’ Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 11) Our 28th Consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 Michigan Ave., Chicago 11, Ill. 
(Dept. 11) Please send free 


City . 


Company Name .. 
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to operate in Philadelphia area. (2) R T 
Whitson & Son, 723 Transportation Bldg, 
Cincinnati 2, Ohio, to operate in Cincin- 
nati area. (3) L M Sands & Co, 246 Ritch 
St, San Francisco, Calif., to operate in 
Calif. (4) R E Chase & Co, Tacoma Bldg, 
Tacoma 2, Wash., to operate in Wash. and 
Ore. area. 


Auston F McCormack has been named 
sales engineer in charge of new Rochester, 
N. Y., office of Permutit Co. F D West, 
formerly in charge of company’s Syracuse 
office which is now closed, has retired after 
29 years of service with the company. 


Syntron Co announces establishment of a 
branch sales office in Montreal at 4695 
Sherbrooke St, West, under supervision of 
C F A Gray. 


Industrial Sales & Engrg Co, 352 Miners 
Bank Bldg, Wilkes-Barre, Pa., has been 
made field engineers and sales representa- 
tives for Ajax Flexible Coupling Co. 


Hammel-Dahl Co, Providence, R. L, 
has appointed Metrol Co, Detroit, Mich., 
as its sales representative. The area to be 
covered is the lower peninsula of Mich. 
and northwest Ohio. 


Hewitt-Robins Ine has named Industrial 
Supply Co, Minneapolis, Minn., as a dis- 
tributor of entire Hewitt rubber division’s 
line of industrial hose, belting and pack- 
ing, covering Minneapolis and St. Paul, 
Minn., and N. D. and S. D. St. Louis 
Railway Supply Co, St. Louis, Mo., has 
been made distributor of Robins conveyors 
div equipment in general St. Louis area. 


Morman Belting & Supply Co, 522 W State 
St, Milwaukee 3, Wis., has been appointed 
distributor for Parker Appliance Co, 
Cleveland. 


Lynn W Nones has recently assumed his 
new duties as sales manager of Diamond 
Power Specialty Corp, at home office in 
Detroit. 


Esterline-Angus Co announces appoint- 
ment of W H Bollinger as exclusive repre- 
sentative for Pittsburgh territory. He will 
be at P O Box 8088, Pittsburgh 16, Pa. 
T A Kenny has been made exclusive repre- 
sentative for metropolitan New York area. 
He can be reached at P O Box 266, Sum- 
mit, N. J. 


Lee H Benson has joined Tuthill Pump 
Co as vice-president in charge of manu- 
facturing. 


A T O'Neill has been elected president of 
Niagara Falls Power Co, succeeding the 
late Paul A Schoellkopf. 


Election of G N Martin of Dominion 
Bridge Co, Ltd, as a trustee of American 
Boiler Manufacturers’ Association 
marks the first occasion on which a Cana- 
dian has served on executive committee of 
the organization. 


Lyman B Brainerd has been elected presi- 
dent of Hartford Steam Boiler Inspec- 
tion and Insurance Co, succeeding Cur- 


in the 

world of 

Water 
Pumping 


Peerless 
Hydro-Foil 


MIXED FLOW 


Pumps 


CAPACITIES: UP TO 220,000 G.P.M. 
LIFTS: 2 to 60 FEET 


Rapidly Move and Remove 
Vast Volumes of Water Against 
Low and Medium Heads 


Highly successful in the efficient handling of 
large volumes of water, Peerless Mixed Flow 
Pumps are being applied to process work, con- 
denser service, liquor and chemical circulation, 
and a variety of industrial services where pump- 
ing is desired from open pits, sumps, and surface 
water sources, such as lakes, rivers, etc. and for 
large scale dewatering operations. 


Peerless has proved the effectiveness of incor- 
porating aero-dynamic streamlining principles 
to large-volume water lifting, resulting in new 
conceptions of high efficiencies and lower over- 
all pumping and maintenance costs. 


Water turbulence accompanying the usual pro- 

peller and vane construction, and normally 

resulting in excess wear, inefficiency and loss of 

powes. are reduced to the minimum in the 
eerless Mixed Flow design. 


Cutaway view of 
Mixed ow multi- 
stage pump impeller 
ona bowl construction 
revealing high-effi- 
cienc impellers 
utilized for more eco- 
nomical water lift. 


Peerless 


Propeller Type 
Pumps 


Peerless pumps, em- 
bodying the Hydro- 
Foi rinciple, are 
available in the pro- 


peller type and are 
le of handling 
— identical capacities of the Peer- 
less Mixed Flow pump. Request 
Bulletin B-148 completely de- 
scribing the design, construction 
and application data of these two 
Me types of Peerless Pumps, for 
large-volume water pumping. 
<— 
ERLESS PUMPS 
Peerless Pump Div., Food Machinery Corp. 
Factories: Los Angeles 31, Cal.; Quincy, lll. ;Indianapolis, Ind. 
District Offices: Chicago 40 Ill., 4554 No. Broadway; 
Philadelphia Office: Suburban Square, Ardmore Pa.; 
Atlanta Office: Rutland Bidg., Decatur, Georgia; Dallas, |, 
Texas; Fresno, California; Los Angeles 31, California. 
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Rugged construction, conservative rating, and low 
power consumption make the CP motor-driven Class 
O-CE the ideal compressor for the continuous, heavy- 


for 
e Quick-acting Simplate valves minimize power 


consumption, and provide high volumetric efficiency. 


e Large, streamlined air passages make air flow 
CaVy- | y resistance negligible. 


@ CP Multi-step Control handles partial load de- 
mands with maximum economy. 


a i (| e C 0 i 0 Ht { C al e CP Intercooler assures maximum heat transfer 


with low water consumption. 


e CP Automatic Starting Unloader completely un- 


0 p e ratio n loads compressor when starting and stopping. 


The CP Class O-CE Compressor is of the horizontal, 
double-acting, water-cooled type, with direct-mounted 
synchronous motor drive. Furnished in sizes up to 
1,500 h.p., for pressures up to 5,000 pounds. Write for 

full information. 


-Cuicaco Pneumatic 
TOOL COMPANY 


| Offices: 8 East 44th Street, New York 17, N. Y.. 


AIR COMPRESSORS ELECTRIC TOOLS PNEUMATIC TOOLS DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS ¢ AVIATION ACCESSORIES 
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FOR ME//) 


That's just exactly what the man said. 


You've probably said it, too—as you leafed through the adver- 
tising pages of a current issue of THIS magazine. 


It hapvens all the time—to every man who is on top of his job. 


Why? Because he keeps a weather eye out for the things that 
promise a better, faster, more economical way of doing something. 


He knows that America’s ‘“eading manufacturers take the newest 
and best of their products and services to market in the advertising 
pages of the business and industrial magazines that help him keep 
on top of his job. And if i#’s for him he wants to know what makes 
it tick. 


To keep in touch with 
the parade------ 
READ THE ADS. 


tiss C Gardiner, who has retired on account 
of ill health. Fred S Campbell has been 
appointed vice-president in charge of 
agency dept. 


Georgia Power Co has elected Clifford B 
McManus president, succeeding the late 
Preston S Arkwright Jr. Dan MacDougald 
was made chairman of board of directors. 


Selvage & Lee, industrial public relations, 
announces removal of its New York offices 
to 1 E 43rd St, New York 17, N. Y. 


OBITUARIES 


Sir Leonard Pearce, 74, engineer-in-chief 
of London Power Co, Ltd, London, Eng- 
land, for last 21 years, died at his home at 
Bickley, Kent, on Oct 20. He was respon- 
sible for design and construction of new 
Deptfort West and Battersea power sta- 
tions, both of which are regarded as out- 
standing examples of economical operation 
and as modern expressions of art of 
electrical generation. Sir Leonard was 
created a knight in 1935, the honor of 
commander of the order of the British Em- 
pire having been conferred upon him in 
1919 in recognition of his services to elec- 
trical supply industry during first world 
war. Honorary membership to American 
Society of Mechanical Engineers was con- 
ferred upon him in 1946. 


Ezra F Scattergood, 76, former chief 
electrical engineer and general manager 
of Los Angeles bureau of power and light, 
died Nov 15 of a heart attack. 


William A Buttrick, 72, who served as 
president of Central Vermont Public Serv- 
ice Corp from its organization in 1929 until 
his retirement in 1936, died suddenly at his 
home in Concord, Mass., on Nov 21. 


Dr Benjamin E Sibley, 73, chief medical 
officer for Boston Elevated Railway and 
Metropolitan Transit Authority for over 30 
years, died at Brookline, Mass., on Nov 19. 


Charles C McCarthy, 73, stationary engi- 
neer at Hotel Statler, Buffalo, for more 
than 15 years, died recently. He was also 
a stationary engineer for the City Ice & 
Fuel Co. 


Roderick O Richards, 74, an operating 
engineer at Wellesley College, died at Na- 
tick, Mass., on Nov 21. In his earlier 
career he was chief engineer of power 
plant of Boston & Worcester St Railway in 
Framingham, Mass., before electric traction 
was superseded on the system by buses. 


C Ernest Upham, 53, chief engineer of 
Walter Baker & Co, div of General Foods 
Co, Dorchester, Mass., died at Milton, 
Mass., on Nov 13. 


Joseph I Tupper, 67, retired chief engi- 
neer of Malden (Mass.) High School, died 
in that city on Oct 30, following a fall. 


John W Dinsmore, 71, chief engineer at 
Lafayette High School, Buffalo, died re- 
cently at his home after an illness of about 
18 months. 


Frank E Ott, 70, a retired stationary en- 
gineer, died recently at his home in Buffalo 
after an illness of more than a year. Before 
his retirement four years ago, he had been 
engineer at the YMCA for seven years. 
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BREWER 
ESTABLISHED 1870 


JAMAICA PLAIN 
BOSTON 30, MASS 


Warren DM and DL, Single Stage, double- 
suction centrifugal pumps are widely used on 
Special metals, 


various general services 
capacities, heads, etc., are available to meet 


Haffenreffer and Co., brewers in Boston since 1870 
' conditions. 


depend on Warren Centrifugal and Reciprocating Pumps 
for efficient, low-cost, long-life pump performance, e 
just as many breweries and widely varied industries 


have depended on Warren Pumps for the past half 


“Realwear”’ Horizontal Duplex Piston Pumps— 
a favorite for boiler feed, fuel oil pressure, oil 


century. 
For 50 years Warren engineers have designed and 
transfer, general water services, etc. Type TM 
(below) Four and Six Stage for high pressure 


built pumps that have solved the pumping problems of 
requirements in boiler feed, etc 
Write for special bulletins 


hundreds of plants. If you have a pump problem we 


invite you to write us, letting us have as much detailed 
Our engineers will be glad to 


information as possible. 
make recommendations, with no obligation on your part 


Warren Steam Pump Company, Inc. 


WARREN, MASSACHUSETTS 
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PULL-THROUGH DRAFT, pioncered 
by Preferred, is one of several fea- 
tures which contribute to the extra 
efficiency, safety, and economical 
installation of Preferred Unit Steam 
Generators. 


Preferred’s Induced Draft pulls the 
hot gases of combustion through the 
four passes. It completely eliminates 
the need of erecting an expensive 
stack . . . assures the exact amount 
of air for perfect combustion regard- 
less of atmospheric conditions . . 
and prevents the products of com- 
bustion from being forced into the 
boiler room. 

Induced Draft tends to keep the flue 
passes clean of the solid products of 
combustion. A still-air trap permits 
the solids to drop into a clean-out 
compartment, from which they may 
be easily removed. 

Air is drawn through ports in the 


P-1-48 


PREFERRED’S DRAFT 


pulled through 
here 


combustion chamber refractory lin- 
ing, thereby pre-heating the air and 
cooling the refractory. 

The electric motor is smaller . . . the 
fan quieter . . . because induced gas 
flow is smoother. The air is drawn 
gently into the combustion chamber, 
thereby aiding ignition. The burner 
won't ignite before the fan starts; 
gas passes are thoroughly purged 
prior to ignition. 

These many benefits of pull-through 
draft are the result of Preferred’s 
policy of progressive engineering 
and design improvement . . . a policy 
of producing the best possible steam 
generating plant. 

Write for your copy of Bulletin 
1000-E. It describes in detail the fea- 
tures of the Preferred Unit Steam 
Generator. Ask also for the reveal- 
ing, non-advertising booklet, “Divi- 
dends from Your Power Plant.” 


ADDITIONAL 
FEATURES OF PREFERRED UNIT 
STEAM GENERATOR 


] Fully Automatic Operation— 
even with Bunker C or No. 6 oil. 


2 Preferred Oil Burner—exclusive 
aid to perfect combustion, built 
especially for this unit. 


3 Four-pass, Down-Draft Gas 
Travel—results in maximum 
heat absorption. 


480% Minimum Thermal Effi- 
ciency—proved and guaranteed. 


5 Low Maintenance—the result of 
over 27 years of combustion en- 
gineering experience. 


6 Full Range of Sizes—from 40 

to 500 H.P., pressures of 15 to 
200 Ibs. Two-pass Units in 20 and 
30 H.P. and 15 Ibs. pressure. 


PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 
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with 
HIGH CURRENT- CARRY! 


Combines Great 


MECHANICAL STRENGTH 
NG CAPACITY 


CHASE ventitatep Bus CONDUCTOR 


For maximum mechanical strength in all 
directions, nothing can match the square 
type of bus conductor. This simple one-piece 
construction of Chase Square Copper Tube 
also makes it easier to install, since no auxil- 
iary clamping devices are needed. 


But Chase engineers didn’t stop here. 
Special ventilating holes in both top and 
bottom faces of the tube provide internal 
cooling by natural convection. Thus high 


current-carrying capacity is combined with 
great rigidity. 

Before deciding upon any new AC bus 
installations, find out more about Chase 
Ventilated Bus Conductors... how they save 
installation time and labor, conserve cop- 
per, and stand up to the job efficiently. For 
information about this and other bus con- 
ductor forms, send for the Chase Electrical 
Handbook. Simply address Dept. PO-18. 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


a THIS 1S THE CHASE NETWORK... handiest way to buy brass 

ALBANY! ATLANTA® BALTIMORE BOSTON CHICAGO CINCINNAT) CLEVELAND DETROIT NoUSTON: INDIANAPOLIS JACKSONVILLE? KANSAS CITY, MO LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON? (findicotes Sales Office Only) 
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| Cost- 


Oavings — 


ENGINEERED 
PIPING NAVCO 


Careful and expert preliminary engineer- 
ing work by Navco Engineers, in addition 
to employing the most modern fabricating 
and erection methods, are your guarantee 
of operating savings. 

Consult Navco for just a Pipe Bend, or a 
complete Piping System. 


* Assured Safety 


* Efficient Operation 


* Low Maintenance 


* Long Trouble-Free Life 


NATIONAL VAEVE & MANUFACTURING COMPANY + PITTSBURGH, 


(NEWYORK © CHICAGO © CLEVELAND © BOSTON © ATLANTA © TULSA © BUFFALO © CINCINNATI 
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ELECTRIC PNEUMATIC ELECTRIC and PNEUMATIC 


THE chart tells the story! Only Minneapolis-Honeywell can supply a complete 
line of both electric and pneumatic controls for every factory requirement. Think what this 
means from your standpoint. All your controls from one manufacturer means uniformity 

of design and quality .. . and standardization means efficiency. It’s the same manufacturer 
—Minneapolis-Honeywell—who is able to give you unbiased advice, based on broad 
engineering experience, about every type of control. And Honeywell maintains a nation- 


wide staff trained to provide service from plan stage throughout the life of every installation, 
electric or pneumatic. 


Backing this comprehensive operation is the Honeywell reputation for 
dependable performance, established for over 60 years. Benefit by standardizing with 


Honeywell—the leader . .. Minneapolis-Honeywell, Minneapolis 8, Minnesota . . . In Canada: 
Toronto 12, Ontario. 
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LeakDroof 


The Parker 3-Piece Fitting 


HOLDS BEYOND TUBE-BURSTING PRESSURES 


Even if used under pressures severe enough to burst the tubing, PARKER 
3-Piece Tube Fittings remain intact . . . and do not leak or distort. Pictured 
is just one sample from thousands of tests that have been made—all with 
the same leakproof performance result. 

PARKER Tube Fittings control vibration better.’ They’re easy to 
assemble . . . may be reassembled repeatedly. Shapes are machined 
from high-strength forgings. Offered in the widest range of shapes 
and sizes in brass, steel, stainless steel—and aluminum. Two 
styles—3-Piece flare-type and flareless Ferulok. Warehouse 
stocks conveniently located in all major industrial centers. 

Write today for Fittings Catalog 202, Ferulok Bul- 
letin A-57 ... and name of nearest distributor. 


TUBE FITTINGS * VALVES 


THE PARKER APPLIANCE COMPANY 
17325 Euclid Avenue « Cleveland 12, Ohio 


Plants: Cleveland and Los Angeles 
Offices: New York, Cleveland, Chicago, 
Los Angeles, Dallas, Atlanta 


Distributors in Principal Cities 
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HERE’S THE PROBLEM: Factory uses steam for processing. Condensate re- 
turn lines totalling 2,106 feet in length are now uninsulated, Peak loads aver- 
age 3 hours daily, and the feed water heater can furnish only 80% of recently 
increased load. This makes steam costly and inadequate for full production. 
What insulating material, if any, would you apply to these return lines? 


Air-cell? 


85% Magnesia? 


Here’s what the Armstrong Engineer advised: 


Leaving the return lines bare is 
uneconomical in view of increased 
production and rising fuel costs. 
Buying an additional feed water 
heater might solve the problem, 
but its installation cost would be 
far greater than that of insulating 
the lines. Insulation of some kind is 
definitely needed. But which kind? 

Air-cell pipe covering would be 
adequate if the peak loads were 
brief and occasional and the return 
lines short. In this case, the loads 
are too heavy and the lines too long 
to make it desirable. 

Economical operation here can 
be attained only with 85% Mag- 
nesia pipe covering. The extra cost 


of this type of insulation will be 
repaid, under present conditions, 
within months. 85% Magnesia is 
recommended for this job. 


* * * 


This is one case where it pays 
to buy the best. But there are plen- 
ty of cases where less expensive 
insulation would be adequate. And 
the Armstrong engineer will tell 
you if yours is one of them. Our 
contract service is not based on 
giving you the job that makes the 
most immediate profit for Arm- 
strong, but the job that best fits 
your needs. That goes for the en- 
tire Armstrong setup—supply of 


materials, workmanship, and su- 
pervision, as well as engineering. 
We think that’s the best policy in 
the long run. That’s why it pays to 
call in the Armstrong man when- 
ever you're planning any kind of 
heat insulation job. 


Free! New Insulation Chart ~ 


This chart lists types and thicknesses of 

insulation for temperatures from 300° 

below zero to 2800° F. Write today to 
Armstrong Cork Co., 
Industrial Insulation 
Department, 7001 
Maple Ave., 
Lancaster, 
Pennsylvania. 


None? 
ARMSTRONG’S INDUSTRIAL INSULATION 
¢ > 
: 
Complete Contract Service & 
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Every steam plant in Ameticd—regardless of 
size and type. or nature of fuel—is faced with the certainty 
of rising fue] costs. Increased labor charges at mine and 
well, coupled with higher railroad and marine transporta- 
tion tolls, indicate an inevitable upward trend in the cost 


of B.T.U.’s delivered. 


PARACOIL HEAT EXCHANGERS have been fighting this 
tendency for years, by reducing fuel costs through recovery 
of waste heat. Wherever hot liquids or gases are being al- 
lowed to go to waste, there “PARACOIL” can do a fuel 
saving job, often at remarkably low initial cost. 


“PARACOIL” EXCHANGERS for Waste Heat Recovery 


are available as: *For those particularly interested in the 
recovery of waste heat in Diesel Engine 


BOILER BLOWDOWN EXCHANGERS - DIESEL EXHAUST GAS Exhaust Gases, we have available our BUL- 
’ 


WASTE HEAT BOILERS* - WASTE CONDENSATE COOLERS LETIN NO. 301. Copies will be sent to any- 
LAUNDRY WASH-WATER RECLAIMERS + FEED WATER HEATERS one writing on his company letterhead. We 
PROCESS WASTE HEAT RECLAIMERS + LIQUID TO LIQUID EX- solicit your inquiries. 

CHANGERS + GAS TO LIQUID EXCHANGERS 


ENGINEERING CORPORATION” 


SAVE WITH “PARACOIL" 


#@ 
PP) 
Atypical }’Paracoil Heat Recovery Unit 
Laundry Heat Reclaimer, Multi-Stage 
Closed Type Design. Built for Andmar Com- 
Po pany, Engineers, New York. 
| | 
| 
| 
| 
| 
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FLOATING SHAFT 
STANDARD BREAKING PIN 
YOUR CHOICE... 
FAST’S 
SAFEGUARD! 
ALL - STEEL CONSTRUCTION! 
NO PERISHABLE PARTS! Those 
statements apply to Fast’s self- VERTICAL 
SINGLE aligning couplings — uniquely de- 
ENGAGEMENT signed to give you uninterrupted 
power transmission. The exclusive 
“rocking bearing’’ (circled) is an 
example of Fast’s thoroughness. It 
provides a positive metal-to-metal 
| seal for the load-carrying oil, per- 
. manently protecting it against moisture, dust and grit. No perish- 
a= able packing rings are used. There’s nothing to wear, nothing to 
fail. @ Years of engineering experience, Koppers’ high standard 
of workmanship and unexcelled coupling service pay off in eS 
longer machine life, lower upkeep costs and minimum shutdown 
losses . . . when you choose your Couplings from Fast’s big, 
complete line. Prompt delivery. Write for our catalog to: Koppers 
Co., Inc., Fast’s Coupling Dept., 241 Scott St., Baltimore 3, Md. 
SHEAR PIN KOPPERS self-aligning CUT-OUT 
COUPLINGS 
ae | 
| 
| 
MILL MOTOR MEAVY DUTY CONTINUOUS LUBRICATING 
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For Resistance to 
Heat and Fumes 


LOOK 


Beneath the Braid 


Take a sample of Rockbestos A.V.C. Power Cable, illustrated, or similarly 
insulated Motor Lead Cable, slit open the heavy asbestos braid (a) which is 
resistant to heat, flame, moisture, oil, and grease, and you'll find beneath a 


firewall of felted asbestos (b) a permanent heat- barrier against high ambient 
temperatures. 


Now unwind the varnished cambric tapes (c) which 
will peel easily, and you'll see the obvious ad- 
vantage of multi-layer tape application — not one 
thickness but many. And under the tapes you'll 
also see a second felted asbestos wall (d) the inner 
heat-barrier which completes the protection of the 
varnished cambric. 


2 Then cut through this felted asbestos wall (b) peel it 

ack, and see the high-dielectric moisture-resistant 

varnished cambric tape (c) it protects from heat, flame and oxidation. 

Notice, too, the uniform coverage of the tapes, helic ally applied like the 

felted asbestos to assure perfect and permanent centering of the conductor 
in the insulation. 


4 Finally, slit and peel back this felted asbestos 
wall, (d) which prevents conductor-heatin 
overloads from breaking down the varnish 
cambric, and you'll see the paper separator 
(e) that keeps the conductor clean of insulation 
and makes stripping easy. And that completes 
the story of Rockbestos A.V.C. the wire with 
permanent insulation, 


A casual inspection isn’t enough when it comes to select- 
ing wire and cable for performance in hot-spot service. 
You've got to look beneath the braid! When circuits must 
operate next to boilers, furnaces, steam lines, drying 
ovens, resistor grids and soaking pits it is vitally im- 
portant that the wire is completely insulated to withstand 
heat and moisture, corrosive fumes, oil, grease and flame. 


The photos and text above tell the “inside story” of the 
reasons why Rockbestos A.V.C. Power, Motor Lead and 
Lighting Wires and Cables (National Electrical Code, 
Type AVA) will protect circuits and reduce maintenance 
... Why their permanent insulation makes possible con- 
tinuous operation at 230° F., under varied severe condi- 
tions without baking brittle, flowing or rotting. 


Send for a sample, look beneath the braid, and see for 
yourself why Rockbestos A.V.C. gives more service per 


202 (65b) 


foot in the worst places. Several types for power, light- 
ing and control circuits, switchboards and equipment, 
in 600 to 5,000 volt ratings. Just ask for what you are 
interested in. Write to: 


ROCKBESTOS PRODUCTS CORP., 616 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


125 different , developed by 
permanently insulated tos for vari 


wires, cables and cords severe operating conditions 


NEW YORK 
PITTSBURGH 


BUFFALO 
ST. LOUIS 


CLEVELAND 
LOS ANGELES 


DETROIT 
OAKLAND, CALIF. 
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STANDARIZED ... 
INDIVIDUALLY ENGINEERED 


for EACH JOB... and AVAILABLE 
for EARLY DELIVERY 


... variable speed turbine drive, plus a 
few frame sizes, plus several sizes of 
variable internal parts, constitute such 
an infinite number of possible combina- , 
tions that the requirements of each ap- T WH 
plication can be met exactly without ” Zs 


Mas 
SPRING LOADED 
ARI 


4 


KZ 


| 


SEVERAL SIZES 


OF THESE PARTS, 


RESERVOIR 
SS 


28” to 32” 


Standardized | Steam Pressures to 650 PSI Pump Capacities to 500 GPM 


. Discharge Pressures to 750 PSI 
/ - { Steam Temperatures to 850 F Heads to 1800 feet 
Back Pressures to 60 PSI 300 F 


UNIQUE FEATURES 


| Standardized Steam Turbine Centrifugal 8. Exact hydraulic and mechanical balance— 


Pump and Governor Sets, individually en- light weight rotor—large bearings; result: 
gineered, assembled, and tested .. . for bearing troubles practically unknown. 
IMMEDIATE SHIPMENT. 
9. Pump Gland Leakoff provides adequate 
. No destructive casing erosion-corrosion. recirculation; suction pressure only on 


packing. 
. No interstage leakage. 


2 
3 
10. Rigid one-piece steel casing plus heavy 
4. Wide range exact pressure governing. shaft plus ample clearances result in no 
damage from dry operation. 
5. Loss of suction reduces speed without trip- 
ping; automatic speed recovery with suc- 11. All parts made to gage and replaceable 


tion restoration. without fitting; all parts in stock at fac- 
tory with wearing parts available from 
6. High efficiency pump plus high speed two- agencies’ stocks. 
bucket row turbine result in minimum 
steam consumption. 12. Proved for performance over a period of 


more than twenty years in service. 
7. Matched Pump, Turbine and Governors 


under one responsibility. 13. Compact, light in weight, quiet and low in 
maintenance. 


Literature sent on request; specific proposals on receipt of operating date. 


Representatives in Principal Cities 
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olden-Anderson 


VALVES 


engineered 
protection 


Since 1905 


For more than 35 years Valves by Golden-Anderson 
have proven satisfactory in the protection of 

life and property. Engineer-designed to give safe, 
Soe LLELLT dependable control under even the most difficult and 


adverse conditions. For complete informative 
Ae and technical data, send our engineering 
hascaree department your most difficult assignment. 


GOLDEN-ANDERSON specialty company 


Keenan Building - Pittsburgh 22, Po, 
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GENERA CONTROLS 


\\ \\\ 


* Accurate and positive in action. 
* Visual leveling indicator. 


* Complete selection of temperature 
ranges and switch combinations— 
Models to meet every requirement. 


* Fast reaction to liquid temperature 
change—Two-inch well provides large 
heat-exchange area for both direct and 
proximity contact with temperature- 
sensitive element. 


Close temperature differential—- 
Approximately 10° F. in most 
installation conditions. 


* Temperature setting easily changed— 
Just one external adjustment screw to turn. 


* Ample current capacity for use in 
all standing control systems— 
Up to 15 Amp. switch rating. 


* Mercury type switch—Dust-proof, 


pom tamper-proof, impervious to corrosive 
PACTORY BRANCHES: BIRMINGHAM (3) BOSTON (16) CHICAGO (5) DALLAS (2) atmospheric conditions and ‘‘pitting” 
DENVER (10} DETROIT (8) CLEVELAND (15) HOUSTON (2) KANSAS CITY (2) characteristics, 
For complete specifications 


request Bulletin SDL-32R-2. 
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The development of Philadelphia Worm Gear Re- 
ducers to their present state of efficiency, represents a 
distinct engineering achievement. Scientific design, 
unexcelled workmanship, best materials, rugged con- 
struction, noiseless and vibrationless operation, long 
life, performance that is dependable (almost to the 
point of complete neglect) . . . these are some of the 
qualities that have earned an enviable reputation for 
this outstanding line of Reducers. 

“‘Tomorrow’s”’ advanced high standards are offered for 
“‘Today’s’’ selection . . . for immediate, efficient and eco- 
nomical hook-up with your present production schedules. 

Needless to say, this degree of perfection was not ac- 
complished by accident. As a pioneer in the field, the 
Philadelphia Gear Works has, by continuous research 


GEAR WORKS incorporaten 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «+ PITTSBURGH + CHICAGO 


and experimentation, developed the many important 
refinements which are exclusive with this line. Truly, 
they represent a new peak in design and efficiency of 
worm gear speed reducers. 

Eacu UNIT HAs CusToM-BUILT QUALITIES... Asa 
result, Philadelphia Worm Gear Speed Reducers are 
not produced en masse, according to a set pattern. 
While the same fundamental principles are embodied, 
and a certain group may have the same appearance, 
and the same standard, easily replaceable parts—each 
unit is handled as a special assignment. It has built into 
it the individual service characteristics that will per- 
form the required job with maximum efficiency, econ- 
omy and with minimum maintenance. Send for new 
Worm Reducer Catalog No. 26, just off the press. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
IN CANADA: WILLIAM AND J, 


G. GREEY LIMITED, TORONTO . 
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Edge 
4-Drum 


Bent Tube 


80 years of Edge Moor designing and engineering skill has been incorporated into the Edge 
Moor 4-Drum Bent Tube Boiler to offer you the utmost in continuous service, depend- 
ability, efficiency of operation . . . a PLUS in greatest investment return. 


This unit is especially designed to provide a maximum of water storage and steam liberation 
space, a quiet offtake drum and positive circulation at all ratings. The arrangement of tube 
banks is flexible, permitting the installation of various types of superheaters. 


Edge Moor 4-Drum Bent Tube Boilers are available in a wide range of capacities, pressures 


and total temperature requirements. They are adaptable to all fuels and can be supplied with 
all boiler auxiliaries. 


Epce Moor Iron Works, Inc. * Main Office and Works: Edge Moor, Delaware « Branch Offices 
and Agents: 95 River Street, Hoboken, New Jersey * 7 Water Street, Boston, Massachusetts « P. O. 
Box 9, Station E, Atlanta, Georgia » 2459 Woodward Avenue, Detroit, Michigan « One N. LaSalle 
Street, Chicago, Illinois « 2295 University Ave., St. Paul, Minn. * 623 Aztec Building, San Antonio 5, Tex. 


edge moor steam generating equipment 
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“Toledo No. 1A Ratchet 1” to 
2” Threader pioneered the 


Toledo line and is still pre- 


When you tool up with Me relied on these easy-threading 
genuine TOLEDO Pipe tools. They're engineered for ac- 
Tools you are tooled up right! curacy, and time saving operation. 

A good tool saves labor...cuts This assures better threads...with 
costs...and keeps workmen satis- _less effort and lower cost! Specify 
fied. That’s why there’s such great TOLEDO—for all-around satis- 

demand everywhere for TOLEDO faction! The Toledo Pipe 

Tools and Power Pipe Machines! Threading Machine Co., Toledo, 

For nearly half a century, thou- Ohio. New York Office, No. 2 
sands of better mechanics have Rector Street Building. 


RELY ON THE LEADER roy) 


A 
Hd 
re~ é 
« 
| 
f 
FOR PRECISION PIPE TOOLS 
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AN ENGINEERING 
HANDBOOK ON 


contemplating. Jeffrey Engineers have devoted consider- 
able time to its compilation the better to assist you in 
designing and estimating Belt Conveyors. 


Jeffrey Belt Conveyors have been standardized and so 
indexed and classified that by referring to the tables 
one may determine the right conveyor to suit the 
need. For the more complex requirements there is 
complete data for calculating horse-power, capa- 
city, speed and other factors required for design- 
ing and laying out belt conveyors. 


This NEW Catalog No. 785 should occupy o 
place in your files as a complete reference 
book on the subject of Belt Conveyors. And a 


a4 
Py, 


The Jeffrey Manufacturing Company 
932-99 North Fourth St., Columbus 16, Ohio 
Please send me a-copy of Catalog No. 785. 


oer ee ee ee 
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The data in this new catalog is so complete that you may 
proceed at once with any Belt Conveyor layout you are J 
copy is yours for the asking. Be if 
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Achieving the desired temperature and 
moisture content of air are complicating 
factors in the design of air conditioning 
systems. Calculations were long and com- 
plex until Trane engineers developed the 
Air Conditioning Ruler to be used with 
the Trane Psychrometric Chart. Now pro- 
fessional men—and students as well—use 
the Ruler and Chart to solve the problems 
of air conditioning quickly and easily. 


As the Air Conditioning Ruler and the | 
Psychrometric Chart are made available by | 


Trane to aid the profession, so it is with 
Trane products. The complete line of 
Trane heating and air conditioning prod- 
ucts is designed and built by manufactur- 
ing engineers to give architects, consulting 


Mass 
Ni 


The Straight Line 
to ENGINEERED AIR CONDITIONING 


Sez 


3 


18074 


A 


é 


688 


engineers, and contractors a single source 
for the necessary elements in entire heating 
and air conditioning systems. 

Trane heating systems and air condi- 
tioning systems—made possible by the com- 
plete line of Trane products—are designed 
for each application by architect, engineer, 
or contractor. 85 Trane field offices are 


ready to help them. 
* * 


The Convector-radiator—modern successor to 
the old-fashioned cast iron radiator—has been 
engineered by Trane for universal application 
to steam and hot water heating systems, and is 
being produced in quantity so you can now 
secure it fronz local distributors’ stocks. 


Manufacturing Engineers Equipment for 
HEATING AND AIR CONDITIONING 


THE TRANE COMPANY, LA CROSSE, WISCONSIN @ Also TRANE COMPANY OF CANADA, 


LTD., TORONTO, ONTARIO 


1948 
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Republic Cotton Reinforced 

am Hose, designed for 
industrial applications, oper- 
ates under pressure up to 
150 pounds for innumerable 
uses. The body is constructed 
with multiple plies of strong, 
hard woven, pressure resisting 
duck. Tube, friction, and 
‘cover provide maximum heat 
resistance. 


How the Republic Rubber Distributor can 
save you money on Maintenance Supplies 


REPUBLIC’S FIVE POINT POLICY 


A line of rubber items 
sufficiently complete to permit 
effectively supplying the 
requirements of the 
trade solicited. 


A QUARTER CENTURY OF PROGRESS 


Whom do you call when an unforeseen break- 
down occurs that may stop your production many 
hours, days, or even weeks? It's your distributor 
of industrial supplies. Since he carries a big in- 
ventory of items for not one but many companies, 
he usually has just what you need to restore your 
costly production operations. He delivers the 
critical item on the spot immediately. 

Take the distributor of Republic Rubber belting, 
hose, packing and 1001 other items into your 
confidence. He will stock your special mainte- 
nance needs at no cost to you. He will be a better 
safeguard for you against unforeseen, critical 
hours of emergency repair. Don’t wait for a serious 
breakdown before making this arrangement. Do 
it now; you'll be glad you did. 


/ MECHANICAL RUBBER GOODS BY > 


REPUBLIC 


LEE RUBBER & TIRE CORPORATION... 
Lee Deluxe 


R U B B ER toe 
YOUNGSTOWN, OHIO 


Tires & Tubes, Conshohocken, Pa. 


e 
A Distributor serves you Best a 
f 
POINT NUMBER ONE IN 
| 
| 
| 
Or 
LEX 
| 
Tine’ 
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This CASH STANDARD Master 

Controller automatically requ- 

lates fuel feed. Locate it con- 

veniently. Working from boiler 

pressure, it will adjust the 

rate of combustion by regulat- 

ing the rate at which fuel (any 

kind of fuel) is supplied to the 

= boiler furnace. And it will 
. adjust the Air Flow Controller 
AIR FLOW 3 so the correct amount of air 


FURNACE 4 CONTROLLER = fig is supplied for proper combus- 


tion—hence, money saving. 
DRAFT 


CONTROLLER 


This CASH STANDARD Air Flow Controller meters 
the air needed for combustion. Install it near its 
Furaese Broft resistance or any ot variables, ause it meters 
air supply according to the differential pressure 
with Operating Power Cylinder) ~ the gas boiler, doing its part 
works from overfire draft, regulating ure perfect combustion. 
the boiler uptake damper to maintain 


© constant Get te the combustion SEND FOR BOOKLET No. 300... 


HE first step in gaining operating economy can well TELS about the three requirements 

begin with a CASH STANDARD Automatic Combustion a 
trol and how the CASH STANDARD 

Control System. Then you at once establish savings such | system effectively and continvously 

as: 1—in fuel (coal, oil, or gas), 2—in maintenance, does the job. 

3— through the fact that you get more steam from your It shows applications of the CASH 


present boiler using less fuel. STANDARD Systems — if you buen 
coal, oil, or gas. It tells how combina- 


‘Whether you have a single boiler or battery of boilers you tions of the various CASH STANDARD 
can get the desired economy results. The reason is you om ay 
constantly maintain the correct fuel feed — the correct pig ee es? — 
fuel-air ratio and correct over-fire draft. 


(CASH STANDARD 
A.W. CASH COMPANY Syria, 
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BOILER 


lilustrated here are the various standard Stainless Steel 
Midwest Welding Fittings. Types 316 and 347 are 
carried in stock; type 304 and other analyses can be 
furnished on order. Fittings are hot formed, annealed and 
pickled; they conform with ASA Specifications for Steel 
Butt-W elding Fittings. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Offices: 1450 South Second Street, St. Louis (4), Me. 
Soles Offices: New York (7), 30. Church St. 
Chicago (3), 79 West Monroe St. © Los Angeles (33), 520 Andersen St. 
ouston (2), 29 Shell Bldg. © Tulsa (3), 533 Mayo Bidg. 
South Boston (27), 426 First St. ¢ Distribvtors in Principal Cities. 


3174 


MIDWEST WELDING FITTINGS IMPROVE DESIGN AND REDUCE PIPING COSTS 
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The greatest improvement 
in high-pressure, high-temperature 


valve design 


WHY? 
Because the fundamental principle of the design of 
the Walworth Pressure-Seal Valve is such that the in- 
ternal pressure makes the body-to-bonnet joint tight. 
This tightness extends over the range of all practical 
conditions, including “carry-over”, sudden changes 
of temperature, and sudden changes of pressure. 
The body-to-bonnet joint is easily disassembled and 
assembled in a minimum of time, reducing the period 


LOOK AT THESE ADVANTAGES 


1, BONNET TIGHTNESS 6. DISC TIGHTNESS the pipe line is out of service. 
Valve maintenance is reduced to a minimum. 
2. NO BONNET BOLTS 7. IMPROVED GUIDE These valves have a semi-flexible disc which com- 
OR WELDS pensates for changes in the body shape due to temper- 
ature and pressure variations. 
3. IMPROVED YOKE DESIGN An improved guide extends over the entire travel 
DESIGN of the disc, making the Walworth Pressure-Seal Valve 


9. EASY TO CLOSE 


easier to open and close. 
Valve ports and guides are designed to give stream- 


4, EASILY AND QUICKLY 


10. EASY TO OPEN 


ASSEMBLED line flow. ae 
1l. VALVE STRONGER The strength of Walworth Pressure-Seal Valves is 
5. EASILY AND QUICKLY greater than that of previous designs, even though 
DISASSEMBLED 12. WEIGHT REDUCED the weight is reduced approximately 50 per cent. 
Walworth Pressure-Seal Valves are now available 
13. SPACE REDUCED in the following sizes: Series 900 — 3” and larger; 


Series 1500 — 1” and larger. -- 


WALWORTH 


valves and fittings 
60 EAST 42nd ST., NEW YORK 17,N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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OWL PURIFIER REMOVES BOTH PROMPTLY 
- DE LAV AL Oi Purifier removes water and ditt by means 
° of centrifugal force. Action is entirely mechanical — water 
is discharged gas fast as it 1s separated from the oil; ditt stored 
° in the periphery of the powl, out of the zone of purification. ; 
: The simplest of all continuous De Laval purification systems i 
| is the by-pass system shown above- Such 4 system ytilizes 
Purifier for each curbine unit, with 4 sight overflow glass. As 
° purified oil is pumped pack into the oil reservoir, it raises the oil 
| ° supply level so that the dirtiest oil in the pottom of the reservoir » 
. flows through the sight glass t© the Oil Purifier. The syste™ he 
may be snstalled either peneath the turbine (as shown) oF on the 
A De Laval Oil Purifier of proper size will pass the total | 
quantity of oil in che reservoir through the Purifier three OF four 
times daily, afrording full protection to the curbine- 
D FOR DEPENDABLE que DE LAVAL SEPARATOR COMPANY 
465 Broadway, New York 6 427 Randolph St., Chicas 6 
power P JON CANAL PAGIIC CO. Basle St, Sem 5 
ER © Jenuary 1948 


NO.11 REGULATORS 
Cut Your 


, 


Masoneilan No. 11 Pressure 


Regulators reduce waste by holding pres- 


rugged construction assures dependable 


operation in all types of service... gives 


long-lived performance for years on end. 


In fact, you'll find many of these No. 11 


Regulators still performing accurately with 


an on-the-job record of over 20 years. 


Investigate Masoneilan No. 11 Pressure 


Regulators, today. They will give you ac- Me. 11 


curate service and cut maintenance costs. Pressure Regulator 


USE A MASONEILAN STRAINER 


in all water, steam or air lines to protect valves, 
traps, etc., from scale, dirt or other foreign matter. 
These strainers are precision-built for long reliable 
service. They cost no more than others. 


MASON -NEILAN REGULATOR COMPANY 
1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


New York, Chicago, St. Louis, Philadelphia, H , Cincinnati, 
Buffalo, Pittsburgh, Tulsa, Los Angeles, Cleveland, Atlanta, San Francisco, 
Mason Regulator Co. of Canada, Ltd., Montreal and Toronto 


sures where you want them. Their tough, Fa ainda 


MASONEILAN 
EQUIPMENT STOCKED BY: 


Akron, Ohio, Hardware & Supply Co. 
Atlanta, Ga., Grinnell Corp. 
Baltimore, Md., Morton McI. Dukehart 
Bassett, Va., Blue Ridge Hardware & Supply Co, 
Battle Creek, Mich., Galloup Pipe & Supply Co, 
Binghamton, N. Y., Chas. Millar & Son Co. 
Birmingham, Ala., The Young & Vann Supply Co, 
Boston, Mass., Atlantic Pipe & Supply Co. 
Boston, Mass., Braman Dow & Co. 
Boston, Mass., Walworth Co. 
Buffalo, N. Y., Root-Neal & Co. 
Buffalo, N. Y., Stritt & Priebe, Inc. 
Cambridge, Mass., Boston Pipe & seooly Co. 
Cambridge, Mass., Metropolitan Pi 
& Supply Co. 
Charlotte. N. c. The Textile Mill Supply Co, 
Chattanooga, Tenn., Hajoca Corp. 
Chester, Penna., Desco Corp. 
Chicago, Ill., Barrett-Christie Co. 
Cleveland, Ohio, Grinnell Co., Inc. 
Cleveland, Ohio, W. M. Pattison Supply Co, 
Columbia, S. C., Columbia Supply Co. 
Columbus, Ohio, The Ross-Willoughby Co, 
Cranston, R. I., Grinnell Co., Inc. 
Detroit, Mich., Coon-De Visser Co. 
Durham, N. C., Dillon Supply Co. 
Erie, Pa., Coblentz Equipment Co. 
Evansville, Ind., Evansville Supply Co. 
ar om Mass., Fall River Steam & Gas Pipe 
o. Cor 
Fresno, Cali. Central Supply Co. 
Goldsboro, N. C., Dillon Supply Co. 
Grand Rapids, Mich., Barclay Ayers 
& Bertsch Co. 
Greensboro, N. C., Smith-Courtney Co. 
Greenville, S. C., Carolina Supply Co. 
Harrisburg, Penna., Appleby Bros. & Whittaker 
Hartford, Conn., Marsden & Wasserman, Inc. 
Hickory, N. C., Smith-Courtney Co. 
Holyoke, Mass., Holyoke Valve & Hydrant Co. 
Houston, Texas, Maintenance Engineering Corp. 
Ind., Indianapolis Belting & 
upply 
Jackson, Mich., Galloup Pipe & Supply Co. 
Jackson, Miss., J. E. Dilworth Co. 
Kalamazoo, Mich., Galloup Pipe & Supply Co. 
Laconia, N. H., J. J. Morin Inc. 
Little Rock, Ark., Hollis & Co. 
Los Angeles, Calif., Warren & Bailey Co. 
Louisville, Ky., Laib Co. 
Martinsville, Va., Blue Ridge Hardware & 
Supply Co. 
Memphis, Tenn., J. E. Dilworth Co. 
Milwaukee, Wis., Hamacher & Williams 
Muncie, Ind., The Knapp Supply Co. 
New Bedford, *Mass., oy a Steam Specialty Co, 
New Haven, Conn., The C. S. Mersick & Co. 
New Orleans, La., Dixie Mill Supply Co. 
New Orleans, La., Woodward, Wight & Co., Ltd. 
Norfolk, Va., The Henry Walke Co. 
Omaha, Nebr., Fuchs Machinery & Supply Co. 
Paducah, Ky., Henry A. Petter Supply Co. 
Philadelphia, Penna., Pennypacker Supply Co. 
Pittsburgh, Penna., Chandler-Boyd Co. 
Pittsfield, Mass., Berkshire Mill Supply 
Portland, Me., W. L. Blake & Co. 
Portland, Oregon, Portland Engineering Co. 
Providence, R. I., Allen & Reed, Inc 
Providence, R. I., R. I. Supply & Engineering Co, 
Raleigh, N. C., Dillon Supply Co. 
Richmond, Va., James McGraw, Inc. 
Richmond, Va., Smith-Courtney Co. 
Roanoke, Va., Noland Co. 
Rocky Mount, N. C., Dillon Supply Co. 
Saginaw, Mich., Reichle Supply Co. 
St. Louis, Mo., O’ Brien Supply Co. 
Salt Lake City, Utah, Lang Co. 
San Antonio, Texas, San Antonio Machine & 
Supply Co. 
San Sceciaee. Calif., Spurgeon & Smith Co. 
Savannah, Ga., Fleming & Moore Supply Co. 
Savannah, Ga., Savannah Ship Chandlery & 
Supply Co. 
Seattle, Wash., Steam Supply & Rubber Co. 
South Bend, Ind., Smith-Monroe Co. 
Spartanburg, S .C., Montgomery & Crawford, Inc. 
Springfield, Mass., Chas. Millar & Son Co. 
Springfield, Mass., Wyckoff & Lloyd Co. 
Springfield, Ohio, ‘The Ross-Willoughby Co. 
Syracuse, N. Y., Burns Bros. 
Toledo, Ohio, Mason Equipment Co. 
Tulsa, Oklahoma, The Condit Co. 
Utica, N. ¥y Chas. Millar & Son Co. 
Vicksburg, Miss., J. E. Dilworth Co. 
Washington, D. C., Thos. Somerville Co. 
Waterbury, Conn., M. J. Daly & Sons, Inc. 
Wheeling, W. Va., Trimble & Lutz Supply Co. 
Williamsport, Penna., E. Keeler Co. 
Wilmington, Del., Desco Corp. 
Worcester, Mass., Washburn-Garfield Co. 
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44% MORE |:.: 
ZEOLITE 
CAPACITY 


LIMITED 
| Zeoute |: 
‘| CAPACITY |: 


ORDINARY 
DESIGN 


Size — 


ELGIN WATER SOFTENERS 


Double-Check Eldurite Design 


GIVE 447% MORE SOFT WATER ly (heck the Water Treatments 


Our statements on Elgin’s amazingly greater water soften- Elgin has an economical solution 
ing capacity have been challenged on good common sense to every water treatment need 
grounds. In any field one product may be a little more Treatments include: P 
efficient than its competitors. But how come Elgin can be " 

so much more effective than other water softeners? 1 


Elgin Boiler Treatment—individu- 

ally prescribed based on plant survey; specifi- 
Actually, the ee ae ee le. In any zeolite sof cally formulated and guided by laboratory and 

tener it’s the zeolite that removes the water-hardening field service. 

elements. So the amount of water any zeolite softener can 

soften depends on the amount of zeolite it can properly Elgin Post Treatment for softened water. When 

hold. Most softeners are limited in the amount they can 2 fed to boilers, softened water (either zeolite or 


lime-soda) needs Elgin Post Treatment to 
contain because after a certain depth in the zeolite bed is guard against corrosion and the effects of 


reached, escape -of zeolite through the manifolds cannot contaminated condensate. 


be prevented. 


3 “Elgex” Treatment prevents corrosion — in 
The Elgin uses more zeolite— almost half again as steam and condensate systems. Small amount 


much as other softeners — because its ingenious, fully does big job at low cost. 

patented “Double-Check” manifolds prevent zeolite loss 4 Elgin Inhibitant Treatment — remarkable in 
under all operating conditions—softening, backwashing, preventing and eliminating scale in water 
or regeneration. lines, condensers, cooling systems, boiler feed 


lines, pumps, heaters, etc. 
That’s the reason for greater capacity: More zeolite— 
more soft water—in fact, a 44% increase or more. But 5 hot and 
there is also a gain in efficiency—extra gallons of softened Esteblishes 
water at no extra cost. By preventing escape of zeolite, a film which prevents corrosion. 
higher backwashing rate is possible, assuring complete [oe 


regeneration and maximum softening capacity. | CO U p 0 N B R | N G $ F A CTS 


Extra gallons from your present softener, 

too. Existing softeners, regardless of make, can be mod- | C Elgin Water Softener 
ernized economically to incorporate the patented features 
and advantages of this Elgin ““Double-Check” principle. 


(0 Modernizing our water softener 
| Water Treatment No. ........ (See numbers above). 


Company 


Address 


Mail to — ELGIN SOFTENER CORPORATION 
130 North Grove Avenue, Elgin, Hlinois 


/ 
CS, MISTEH, OIG CLAIM... QUE LES 
SOFTENER 
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600 hp of Induction Motors oper- 


How to carry 


MORE POWER 


over your lines 


Power factor improvement—just one of the op- 
erating advantages of E-M Synchronous Motors 
—removes a burden from your power line. Synchron- 
ous Motors, in addition to driving their connected 
mechanical load, supply magnetizing current to off- 
set the low power factor of induction motors and 
other equipment. Large-power Synchronous Motors 
may often be added to existing lines and transformers 
without raising kva to a level requiring larger feeders, 
transformers and control equipment. 

Because transformers and distribution lines are 
limited in their kilowatt capacity by the total kva 
they must carry, Synchronous Motors—by furnish- 
ing leading kilovars—replace lagging kilovars in the 
line with kilowatts for useful work. Providing your 
own leading kilovars, rather than buying them from 
the power company, usually results in reduced power 
billing. As a further benefit, steady voltage is main- 
tained on a higher level than would be the case at a 
lower power factor. 

Besides these savings and advantages, E-M Syn- 
chronous Motors give you constant speed, wide range 
of speed ratings, high stability under voltage dips. 
It’s this double-duty performance that makes them 
the most efficient drive in industry. 


POWER FACTOR MAKES A DIFFERENCE 


830 KVA 1080 KVA 


600 hp of Induction Motors oper- 


In the system operating at low 
power factor the lagging kil- 
ovars carried by the line may 
equal or exceed the kilowatts 
doing useful work. 


600 hp of Synchronous Motors oper- 
“ae 0.7 lagging power factor ating at 0.7 lagging power factor ating at 0.7 leading power factor— 
—580 KW, 830 KVA, 590 KVAR. —580 KW, 830 KVA, 590 KVAR. 497 KW, 711 KVA, 507 KVAR. 


Addition of Synchronous Motor 
drives to this system permits dou- 
bling the horsepower capacity, 
with only a 30% increase in kva. 


@ One of five E-M Synchronous Motors applied to air con- 
ditioning fans to improve power factor in a large engine 
gear plant in Indiana. The motors are 60 hp, 1200 rpm. 


Wy 


@ Both of these 500 hp, 180 rpm Syn- 
chronous Motors operating air compres- 
sors at Motor Products Corp., Detroit, 
Mich., feature power factor correction 
at 0.7 leading pf. 


Write for 
“The ABC of Power Factor” 


ELECTRIC MACHINERY MFG. CO. 


Minneapolis 13, Minnesota 
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1077 
KW 497 
y 580 KW kw 
| 
\ 
= \ \ 
| 
A, } \ ‘ 
J \ y | 
# 
“The ABC of 
Power Factor.” | 


At this plant there are 4 boilers. The winter peak 
is 120,000 lbs. of steam per hour from 2 or 
more boilers. In the summer, the peak is 60,000 
from 1 or more boilers. 
m because of adjoining 
Dust Collector 
Equipment h ration with- 
out any cessation 0 i 
To answer the s 
lem, a Thermix t 
installed directly 
Collector divided int 
served a fan. 
winter peak loa 
section easily ¢ 
It was necess 
in operation wi 
The gas was tempora 
its original flow 
while the new equipment was 
and placed in service. This was acc 
with no interruption. 
Problems such as this are often solv 
use of Thermix Equipment. This solution was 
engineered and designed by The Thermix Cor- 
poration project engineers and they will be glad 
to aid you in your search for more efficient draft 
producing metho 


All inquirt 


THE TH 


Project an 
FIRST NATIONAL BANK BLDG., 
(Offices in 28 principal cities) 


PRAT designed ond by 


Manufacturi 
'g Plant, EAST PORT CHESTER, CONN. 
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solved its gummer-winter 
Induced Draft and Dust 
| 219 


UNDERGROUND “TOUGHIES” SENT UP FOR 19 YEARS. 


Another top performance by a BWHi product 


19 years ago, in 1929, a leading cop- 
per concentrator needed a conveyor 
belt that could really “take it”. Pon- 
derous weights of copper ore had to 
be hauled from a primary crusher to 
the pulverizing mills. The belt had to 
resist cuts and tears from’ jagged 
rocks. And the cargo had to keep 
moving, week after week, at a mini- 
mum cost per ton. 

It was a tough problem, but a Bull 
Dog Belt proved a highly satisfactory 
solution. In 12 years of steady opera- 
tion, this husky belt carried more 
than 54 MILLION TONS! So when 
stepped-up production necessitated a 


| Woven Hose 


replacement in 1941, another Bull 
Dog Belt was naturally specified. 

Because Bull Dog Belts are made 
by the famous ROTOCURE process 
of continuous vulcanization, they are 
free from trouble spots caused by 
press overlaps. The carcass is made of 
multiple plies of duck with quality- 
controlled friction, and the cover is 
unusually tough and abrasion-resis- 
tant. Combined, these factors assure 
the resiliency essential to recovery 
from shock when “bruiser” loads 
come thundering in. 

The new belt shown has been hard 
at work for over seven years, at the 


. 


{ 
A 


rate of 25 THOUSAND TONS OF 
COPPER PER DAY! 

Records like these are common in 
the many industries where BWH 
products are used. Whatever your 
needs ‘for mechanical rubber goods, 
look to BWH for dependable rug- 
gedness — BWH distributors for 
dependable service. 


WAVE YOU A JOB WHERE STAMINA COUNTS? 


Bring us your toughest problems — we're 
specialists in solving them. Consult your 
nearest BWH distributor, or write directly 
to BWH. + 
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YSTEM. 
DIV., RAYBESTOS- MANHATTAN, 


Nsss 


A complete system of coal-handling: track hopper, elevator, silo—and all connecting equipment 
for mechanically transporting coal through the system to the stoker hoppers—all G-W. 

Basically simple .. . your conveyor can be apron, reciprocating or drag feeder; elevator—gravity or 
centrifugal discharge; silo—concrete, tile or steel; stoker served 

by spout, screw conveyor or weigh larry. 


G-W will assume full responsibility for initial design, manufacture and complete erection. 


HANDLES IT... CO. @ 3658 


faster - easier - cheaper 
: NEWYORK _ Factory: CHICAGO 6 
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Ways Reeves Speed Control 


Quality 


Here’s the tested and proved way to get instant, 
stepless speed adjustability on your machines— 
assuring exactly the right speed for every job, 
under every changing condition. 

REEVES Speed Control is standard equipment 
on more than 2,100 different makes of machines 
and is easily applied to your existing machines. 
Units are available in the widest variety of types, 
sizes, capacities and speed ratios with manual, 


push button or automatic control. 

It’s the positive answer to improved quality, 
higher production and lower manufacturing 
cost. Our experienced Speed Control Engineers 
will be glad to help solve your problems. Write 
today for the new 114-page catalog P-450A. 


REEVES PULLEY COMPANY ¢ COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of 
Speed Control Engineering 


THE THREE BASIC REEVES SPEED CONTROL UNITS 


VARIABLE SPEED TRANSMISSION for pro- VARI-SPEED MOTOR PULLEY provides an instantly 


MOTODRIVE combines motor, speed varying 


viding infinite, accurate speed flexibility over variable speed drive within 4:1 ratio for any mechanism and reduction gears in single com- 
a wide ronge—2:1 to 16:1. Sizes—fractional constant speed motor. Sizes to 15 hp. pact unit. Speed variations 2:1 to 6:1 inclusive. 
to 87 hp. Sizes to 15 hp. 


pe cooking or chilli sistency, density or viscosity to fractions 
= 0 
| REEVES Speed Control | 
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the multi-service AIR-COOLED 
heat exchanger 


The important advantages of the FIN-FAN Exchanger war- 
rants its investigation for practically every condensing and 
cooling service. Note these features: 


under “aie variety of duino~cultuhis for liquids, gases, 
and vapors at pressures up to 5,000 psi and temperatures 
This symbol denotes the principle of the up to 1500°F. 

FIN-FAN Air Cooled Heat Exchanger which 
combines the long Griscom-Russell i- 
ent and the extensive tose enportonee ‘direction . . forced draft air circulation with highly efficient 
fn air-moving systems, mechanic i 

> fans power saving variable pitch blades, and uni- 


form air distribution over K-Fin cooling sections. 


complete, “package type” unit that can be installed on the 
ground or on top of buildings . . . no water supply equip- 
ment or piping . . . all mechanical equipment sturdy and 
geet oe readily accessible, with flexible operating control. 
— Write for complete information. 

ill overhead and reflux 


condensing and cooling THE GRISCOM-RUSSELL CO. 


* Oil cooling 
© Compressed air cooling 285 Madison Ave., New York 17, N. Y. = 


* Solution cooling 


GRISCOM-RUSSELL 


in Heat Trantfor Apparatus 
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Some FIN-FAN Applications 


¢ Exhaust steam condensing 
¢ Engine jacket water cooling 
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MADE for Boiler 
Feed Service- 


“Buffalo” RR Pumps are setting performance rec- 
ords in hundreds of installations. They are ideally CLASS ‘‘RR” 


suited to the rugged boiler feed job. MULTISTAGE 


These pumps are heavy-duty in every respect. PUMPS — 
Extra large bearings — extra deep stuffing boxes to fOR CLEAR 
hold more rings of packing — extra large rotors and LIQUIDS, ANY 
shafts — accurate machining and fitting go into TEMPERATURES 
their construction. “Buffalo” RR pumps are hy- 
draulically balanced—give high efficiencies of 75% —20 TO 900 
and more. GPM CAPACITIES 


Bulletin 980-B gives all specifications, sectional —UP TO 1500’ 
views, elevations and performance data. Write for HEADS 
your copy—see why you get peak efficiency and = 
real life expectancy in “Buffalo” RR Two Stage and wonton 
Four Stage Pumps. ABOUT 75% 


Pumps, 


488 MORTIMER ST. BUFFALO, N. Y.. 


Canada Pumps titd., Kitchener, Ont. 


‘RUGGED, PRECISION CONSTRUCTION — FOR 
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Santosite eliminates all traces of 
residual oxygen in boiler feed water. 
It removes the dissolved oxygen by 
combining with it to form sodium sul- 
fate, which is water soluble under 
boiler conditions — and therefore 
does not contribute to the formation 
of sludge. 

By maintaining a residual of 30 
parts of Santosite to 1,000,000 parts 
of water in the system, boilers and 
tubes are protected against the occa- 
sional appearance of oxygen due to 
unexpected overloads on the system 
or leaks in condensers, pump packing 
glands and vacuum-return heating 
systems. No test for dissolved oxygen 
is required. 

For detailed technical information, 
fill in the coupon below, and you will 
receive a copy of Monsanto Tech- 
nical Bulletin No. O-26, “Santosite 
for Removing Oxygen from Boiler 
Feed Water.” santosite: Reo. U. S. Pat. Of. 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 


1700 South Second Street, St. Louis 4, Missouri ? : 
Please send me a copy of Technical Bulletin O-26, “Santosite for " 
‘ Removing Oxygen from Boiler Feed Water.” . 


Firm 
Address 


INDUSTRY...WHICH SERVES MANKIND 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company “B a 
co. 


Headquarters for BRASS, BRONZE, and COPPER 


Looking Ahead For 1948 


Record-breaking demand for electricity 
for domestic, industrial and farm use dur- 
ing the year indicates that 1948 will be 
both a busy and difficult year for power 
generating plants. The overwhelming pub- 
licity on fuel shortages and rising prices has 
diverted much electric current for domestic 
cooking and heating which were formerly 
served by oil or coal. In addition, industrial 
activity has been surprisingly higher than 
expected. 

The curtailment of power plant con- 
struction during the war years has in many 
cases brought the demand and production 
curves so close together that immediate 
expansion is imperative. Unfortunately the 
time element is playing havoc with all 
plans. Almost everyone is in the same boat 
and has to await his turn for delivery 
against a mounting backlog of orders for 
power plant production equipment. 

On the other hand the situation in con- 
denser tubing itself is not quite as critical 
as the equipment situation. Nevertheless 
it is advisable to place orders for tubing 
well in advance so that the mills will have 
sufficient time to make the required tubing 
before the equipment is available. Also 
there has been a growing tendency to use 
more corrosion-resistant alloys which are of 
a refractory nature and require longer time 
for processing. 


Better Engineering 


More attention is being given to the 
selection of condenser tube alloys for both 
replacement and for new equipment. Engi- 
neers are now more interested in obtaining 
uninterrupted production. Shutdowns are 
expensive from two angles: (1) loss in profit- 
able operation; (2) mounting maintenance 
costs because of higher labor costs. They 
recognize that the first cost is less impor- 
tant than the complete cost obtained over 


long years of successful operation. The 
cheap condenser tube alloys can be the 
most expensive in terms of service hours 
obtained from them. This explains why 
condenser tube specifications call for more 
corrosion-resisting alloys such as Duronze 
IV* (arsenical aluminum bronze, alloy No. 
53), aluminum brass or 70-30 cupro nickel. 

In many cases changes have resulted 
from the record of excellent performance of 
sample tubing which had been under obser- 
vation for several years. This indicates the 
real benefits which are obtained by work- 
ing closely with metallurgical laboratories 
such as our own. We are great believers in 
field tests and are always ready to work 
with power plant operators who look ahead 
to the time when they will have to retube 
their condensers or will put in additional 
installations. Field and service tests elimi- 
nate guesswork as samples of various alloys 
are actually operating under existing water 
and operating conditions. We have learned 
from many years’ experience that water 
conditions are generally changing for the 
worse from year to year. Increasing popu- 
lation is responsible for growing pollution 
from industrial wastes and sewage. 


Duronze IV Finding Wider Uses 


It is interesting to note thai Duronze IV 
is also finding greater use in the oil refining 
industry because of the similar problem of 
using circulating water which continues to 
become more and more corrosive. This in- 
dustry also has problems of continuous 
operation and high maintenance costs. This 
tendency to switch into more corrosion-re- 
sisting alloys is a healthy one as it definitely 
shows that engineers recognize the great 
losses which result from corrosive attack 
and are taking steps to resist it. 

In the marine field most of the demand 
is for the replacement of condenser tubing 


Two-pass surface condensers made by Ross Heater Company, Buffalo, New York. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana * In Canada: Noranda Copper and Brass Limited, Montreal 


which has been installed during and before 
the war. Higher operating speeds and 
greater efficiency call for alloys which are 
able to withstand destruction from air 
impingement and from erosion. There have 
been a number of changes from Admiralty 
brass to arsenical aluminum brass (alloy 
No. 54), where impingement corrosion has 
caused the failure of Admiralty tubes. 

The problem of corrosion requires much 
study and patient research. Bridgeport’s 
laboratory will be glad to help you by sug- 
gesting the alloy which will best serve. 
Much information on the properties and 
applications of condenser tube alloys is 
found in Bridgeport’s 120-page Condenser 
Tube Manual which will be sent upon re- 
quest on company stationery. 


Duplex Tubing Reduces 
Failures, Lowers Maintenance 


Power plant engineers on land and 
aboard ship are becoming more and more 
concerned with the operation and mainte- 
nance of refrigeration equipment. The use 
of refrigeration for food preservation and 
quick-freezing is increasing. Of course, re- 
frigeration is also widely used in the food 
and beverage business and in industry for 
the handling and storage of special ma- 
terials, as well as in the manufacture of 
synthetics, plastics, chemicals and pharma- 
ceuticals. Refrigeration systems usually 
involve considerable tubing which is called 
upon to handle many types of refrigerants 
—corrosive liquids and gases. 

Ammonia refrigeration, which is widely 
used for meat-packing, artificial ice-making 
and quick freezing, as well as in the chemi- 
cal and synthetics industries, involves cor- 
rosive ammonia gas on one side of the 
tubing and water or brine on the other. 
Although steel or iron pipe stands up well 
on the ammonia side, in time it fails from 
rusting on the water or brine side. For this 
application, Duplex Tubing, consisting of 
steel to the ammonia side and copper or 
brass to the water side, is growing in popu- 
larity. The two tubes are drawn together 
in such a way that excellent heat transfer 
results. It has been found that Duplex 
Tubing lasts much longer than steel tubing 
for ammonia refrigeration systems. 

In some refrigeration systems, there is 
corrosion plus the problem of taste or color 
contamination of the product. A methyl 
chloride system is a good example. Here, 
Duplex Tubing can be used with copper to 
the refrigerant and aluminum in contact 
with the fruit juice, food product, chemical 
or drug. 

Duplex Tubing is available in many com- 
binations: Admiralty, Aluminum Brass, 
Copper, Cupro Nickel, Aluminum Bronze, 
Duronze IV, Muntz Metal, Naval Brass, 
Red Brass, or Yellow Brass in combination 
with aluminum, monel, nickel, low carbon 
steel or stainless, either inside or outside. 

*U. S. Pat. No. 2,093,380 
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STROM AIR PREHEATER 


ic Service of Indiana will 
se two powdered-coal- 
n. Each unit is 


delivering pre- 
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“ TWO NEW 400,000 -LB. STEAM GENERATING UNITS ee ah 
FOR PUBLIC SERVICE OF INDIANA | 
— 
i fired boilers W 
AS O heated air at 605 


/Somplete and continuous combustion in the furnace 

depends upon a constant supply of properly-mixed 
fuel and air. Automatic underfeeding of fuel to rotor, 

‘and flexible fuel-air mixture controls in STRONG- 
SCOTT Unit Pulverizers, meet fluctuating load de- 
mands quickly and easily. Complete combustion én 
suspension is assured because the fuel-air mixture is 
properly proportioned and diffused before it enters 
the burner. 


OTHER ADVANTAGES 


1. Requires minimum maintenance. 
2. Has simple design, few wearing parts. 
3. Built rugged and strong. 
4. Permits maximum flexibility. 
5. Uses non-clog underfeed method. 
6. Can be adapted to varying conditions. 
7. Operates efficiently, economically. 
8. Burns soft coal, or by-product pitch. 
9. Pulverizes by air-swept attrition. 

10. Requires no magnetic separator. 

11. Burns fuel with greater moisture content. 


Cutaway view shows simple, rugged 
design of STRONG-SCOTT Unit 
Pulverizer. Typical installation 
shown at left. 


EXPERIENCE in manufacturing—23 


engineering field—STRONG-SCOTT 
Meeeeeeerizers cre guaranteed for dependability, serv- 
eeeee performance. Repeat orders from satisfied 
Bmers account for over 40% of our business. 

There are hundreds of installations in over 200 Ameri- 
can cities and several foreign countries. Visit one of these 
in your vicinity and see a STRONG-SCOTT Unit Pulver- 
izer in operation. “Seeing is believing.” 


WRITE TODAY for Bulletin 341 for complete information. 
Names of users in your vicinity furnished on request. 


The STRONG-SCOTT Mfg. Co. 


455 TAFT STREET N. E. MINNEAPOLIS 13, MINN., U.S.A. UNIT PULVERIZER 
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The Quaker testing laboratory is on the job day and night, 
maintaining top quality . .. continuously working in advance 
of industry’s demand for the best in belting, hose, packings. 


Each batch of rubber is carefully compounded and mixed 
in miniature masticators shown above. After mixing, com- 
pounds must pass a series of severe tests simulating actual 
working conditions. That’s your assurance of peak perform- 
ance when Quaker products are on the job. Strict laboratory 
control, coupled with 62 years of development know-how 
keep Quaker products out front for efficient operation. 


And for quick, reliable service, call your nearest Quaker 
distributor. He and the Quaker sales engineer form an efficient 
team, ready to offer the right recommendations on Quaker 
pre-tested belting, hose, packings . . . for all purposes. 


QUAKER RUBBER CORPORATION 
PHILADELPHIA 24, PA. ¢ New York 7 © Cleveland 15 « Chicago 16 # Houston 1 


Western Territory 
QUAKER PACIFIC RUBBER COMPANY ¢ San Francisco 5 ¢ Los Angeles 21 


custom made for every industrial use 
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QUAKER PACKINGS 
IN INDUSTRY 


Quaker products are tried, tested, 
proved for better performance in 
industry everywhere. 


PUTS THE FREEZE ON LEAKS 
Upon recommendation of a 
Quaker sales engineer, a midwest 
creamery installed Quaker Dan- 
iell’'s P.P.P. Packing on their ice 
machines. Result? The creamery 
obtained the tight sealing action 
so essential, saving time, cutting 
costs. There are no leaks here! 


“TRIPLE THE SERVICE” 
Here’s how one large eastern 
plant eliminated an asphalt pump 
packing problem. "... The longest 
service ever received from other 
packings was 30 days, but 
Quaker Copperpac and #175 
Ebonite packing have been in use 
for over 3 months and still going 
strong.” 


One well-known eastern refinery 
found the right answer for pack- 
ing 4” stuffing boxes when it put 
Quaker #1675 Petro-pak to the 
test. Specially-designed for the 
petroleum industry, Petro-pak 
passed the test with flying colors 
provided safe, leak-proof 
sealing action. 
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Why you and your 


advertising manager 


gee WHERE YOU SIT, advertising may look like 
the “‘glamour department’’ of your company — 
necessary, of course, but pretty far removed from 
the hard-headed realities of the production line. 


But take a closer look. In one respect, the adver- 
tising manager’s job bears a striking resemblance to 
your own. 


You're production-minded. You’re concerned with 
anything that will improve plant procedures, speed 
up assembly time, prevent waste, and reduce the 
manufacturing cost per unit. 


And that is precisely where you walk arm-in-arm 
with your advertising manager. Because he thinks 
the same way about the manufacture of a sale. 


are partners 


What are the ten ways to measure the results of your business paper 


The whole process of selling and distribution are 
his assembly line. And every time he can reduce the 
unit cost of a sale by so much as a few cents, he 
increases your company’s chance to show a profit. 


Ask him for a definition of advertising, and he will 
probably tell you that it is simply mechanized selling, 
a machine that multiplies the productive capacity of 
the sales force — seeking out prospects, arousing their 
interest, creating a preference for the things your 
company makes. 


And when it is concentrated among the hand- 
picked readers of business papers, advertising becomes 
the most efficient machine this partner of yours has 
found for lowering the cost of producing a sale. 


advertising? You'll find the answers in a recent ABP folder, which we'll 
be glad to send you on request. Also, if you'd like reprints of this adver- 
tisement (or the entire series) to show to others in your organization, you 


may have them for the asking, 


POWER 


is one of the 129 members of The Associated Business Papers, 
whose chief purpose is to maintain the highest standards of editorial 
helpfulness—ju: the benefit of reader and advertiser alike. 
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Relocate machines with no delays for rewiring 


Power can be taken off wherever 
needed with this convenient, flexible 
and economical distribution system. 


Power where you want it — with 
Trumbull FLEX-A-POWER Plug-In 
Busways—gives you maximum flexibility 
in machine arrangement without the 
cost and nuisance of rewiring each time 
you change the layout. 

With FLEX-A-POWER Plug-In Bus- 
ways covering your whole plant, you can 


move a machine or a whole line of 


machines with no interruption of power. 
Convenient outlets every 12 inches per- 
mit plug-ins right at the load. 

Even when major changeovers require 
moving an entire department, the FLEX- 
A-POWER system can be moved along, 
too — dismantled, removed and rein- 
stalled quickly, with practically 100% 
use of all materials. 

That’s because every part of a Trum- 
bull Busway System is prefabricated, 


which of course reduces original in- 
stallation and construction costs. FLEX- 
A-POWER is stocked in standard 10 
foot lengths and is available in capacities 
from 250 to 1000 amp. with all neces- 
sary fittings and accessories. 

Send for Bulletin. THE TRUMBULL 
ELECTRIC MANUFACTURING CO., 
Plainville, Conn. Other factories at Nor- 
wood, Ohio e San Francisco e Seattle e 
N. Hollywood. Sales offices and repre- 
sentatives in all important cities. 
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In every major industrial area there are great power 
plants having piping systems whose efficient opera- 
tion was “‘builtin’’ by expert P. P. &E. prefabrication. 


Prefabrication by Pittsburgh Piping and Equip- 
ment Company starts with the blueprint—materials 
are selected on the basis of conditions to be met, 
and completely erected by skilled craftsmen. 

When you place your complete job in the hands 
of P. P. & E.—you utilize to the utmost extent the 

AND EQUIPMENT COMPANY 
10 Forty-Third Street— Pittsburgh, Penna. 
Peoples Gas Building, Chicago 


knowledge we have accumulated through almost 
half a century of producing piping systems for the 
Woolworth Building, New York 
Chamber of Commerce Bidg., Indianapolis — Public Square Building, Clevelond 
10 High Street, Boston 
Heights State Bank Bidg., Houston 


world’s greatest power plants. 
Whiteheod Building, Atlanta 


Book Tower, Detroit 
525 Morket Street, San Francisco 
1948 


Ask our nearest representative for further information. 
315 West 9th Street, Los Angeles 
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There’s Complete Protection 
Against Over-Pressure 


6 Don't scoff . . . compressed air systems do explode! Insurance company records offer 
proof. Vaporized oil-air mixtures touched off by a fleck of hot carbon, leaky discharge valves 
allowing hot air to be drawn back into the system, clogged intake filters overheating compressors 

all these mean trouble. Inter and after coolers eliminate many dangers ... relief valves 
handle normal pressure rises. But it takes SAFETY HEADS for that positive margin of safety. 


Yes, sir, SAFETY HEADS act instantly, even to high speed pressure waves! Provide full, pipe- 
size unrestricted relief opening. 


Thousands of Installations Prove 
Effectiveness of SAFETY HEADS 


No other pressure relief device offers such complete protec- 
tion with such economy. No other device can approach the 
relief capacity of a SAFETY HEAD in a given diameter. 
The simple rupture diaphragm bursts in tension at pre-deter- 
mined pressure and temperature. You'll be amazed at their 
versatility ... 5 to 25,000 psi... a size for every need. 
Quickly and easily replaced. 

Your plant, like the Central New York Power Plant at 
Oswego, pictured at left, can profit from the protection of 
SAFETY HEADS. Write today for complete information 
and specifications. Address the Special Products Division, 
Black, Sivalls & Bryson, Inc., Power and Light Building, 
Kansas City 6, Missouri. 
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FOREIGN INQUIRIES INVITED Cable Address: BLACK, KANSAS CITY, U.S.A. 
ale BLACK. SIVALLS & BRYSON, INC 
KANSAS CITY, MO. OKLAHOMA CITY, OKLA. 


HAHN PRODUCTS FOR 
ECONOMY & EFFICIENCY 


“Most economical in steam- 
consumption and mainte- 
nance.” Design of every part, 
fitting, etc., based on our ex- 
perience of 25 years with the 


PIPE-LINE or PNEUMATIC 
successful manufacture and op- 


CONVEYORS 
FOR ASHES AND FLY-ASH eration of conveyors of this 
type and on our full apprecia- 

tion of their special requirements. 
We also specialize in improving existing conveyors through 


our superior fittings and frequently through rearrangement 
of present layouts. 


CAST IRON SECTIONAL sar 
ASH TANKS, COAL BUNKERS, _ {ficient ond, self-clearing 
BINS, HOPPERS and SILOS 


packing and spontaneous 
combustion in case of coal 
bunkers and also obviating the necessity of 
trimming. 


hazardous 
MECHANICAL SOOT BLOWERS 
FOR FIRE-TUBE BOILERS et 
of ALL TYPES comme of 


steam or air in about one minute. Perfect soot-removal from 
each tube END TO END. 


Fixed nozzle centered to 
each tube. No cutting of 
tube-sheet. No movin 

parts in hot boiler. 


Complete Data on Request 


EQUIPMENT CORPORATION 


(formerly Hahn Engineering Company) 
30 Church St. New York 7, N. Y. 


stion, “tion 
ex q fen, 
ere tr, F Tt eve 
Standard No. 20 dou, ANGE. 
Giant No. 30 See y face, 
$48.00 pr. on dist, mot Se. 
J. H 


SOLD IN @} PAIRS 


119 manufacturers’ catalogs totalling 884 cata- \ 
log pages instantly accessible in the 1948 
Sweet's File for Power Plants. 


There, right in your office, you will find up-to- 
date, useful and comprehensive information on 
forms, characteristics, performance and use of 
a wide range of materials, equipments and 
services. 


Manufacturers’ catalogs in Sweet's File are in- 
dexed by company name, by product and by 
trade name, so that you can find the informa- 
tion you want instantly—whenever you need it. 


SAVE TIME — SAVE TROUBLE 
LOOK IT UP IN SWEET’S.... 


Sweet's is always working to build a bigger and 
better file of manufacturers’ catalogs so that 
buyers and sellers can get together faster and 
at lower cost. If you would like other manufac- 
turers to include catalogs on their products in 
your Sweet's File, please send us their names. 


If Sweet’s File for Power Plants is not available 
in your office, please address request for appli- 
cation to: 


Sweet's Catalog Service 
Distribution Dept. 
119 West 40 St., New York 18, N. ¥. 


POWER January 


4 
q 
4 
4 
4 
a4 
a 
re 
4 
Cc. 
8 
bd 
F 
F 
L 
: 
o 
™ 
y 
x 
H 
4 
a 
= 
‘ 
O 
aa 
a 
xX 
7 


Ex. valve on#/ 
—loss of compress/on 
and power: 


Nelson says compodnds 
Nelson brags in RPM DECO Dieke/ 
KYM LELO Etigine Libricétang 


keeps tys beeps valves thee : 
clean as whistle, 
Metal sd herent KEYS 
til on 
prevents west 
3, Detergent cleats 
away carton deposits, 
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ENT TUBES, 
accurately 
fabricated! 


UBES OF ALL 
SIZES — in standard 
and extra gauges 


NY TYPE TUBE 
REPLACEMENTS 


from one source! 


vor AMERICA 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one Jump ahead of 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works in the power plant fleld as well a» in any other. Some men 
fit themselves to do a little more than their job "a> for. 4 
themselves to do a little more than the other fellow. They 

steady effort to equip themselves with the best kind of job tnsuranes 
there is—KNOW LEDGE. 


How about you? Do you know how quickly knowledge will pile > 
how quickly you will become more valuable—if you spend a 

minutes a day, regularly studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the bovks? 


Thousands of men have followed this plan to win advancement oe 
make their jobs safe. You can too. Read about this Library an 
Free Examination Offer. Then send the attached coupon to us A, 5 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice 14s the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of ‘experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the 
troublesome problems are 
all worked out in advance 
for you. There can be 
only result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 

work of the power plant 

man were ever so com- 

plete — so authoritative— 

80 practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him in language he -_ 
poceatens, all the information he needs in order to get ahead in 

wor 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
thie Library, nor is it cluttered up with impractical theories. It is @ 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide 
to keep the beoks after examining them, just send ee 50 and then $3.06 
a month until the total low ys of $18.50 has been paid. e 
coupon below for details Send it Now and HOLD THAT JOB! 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC., 380 West 42nd St., N. Y. O. 18 


Ship to me charges prepaid the six volumes of the library of 
Power Plant Practice If satisfactory, 1 will send + in ten 
days and $3.00 a montb until the — of $18.50 has been paid. 
If not wanted I will return the set to you pestpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


NOME 

Home Address .... 

City and State... 


For Canadian price, write McGraw-Hill Company of Canada, Ltd., 
ad 2 Richmond St. E., Toronto 1 
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PACE-SETTER 
IN VALVES 


A NEW LINE OF 


TS same superior quality that earns OIC the title of “Pace- 
Setter In Valves” is now available in OIC 600-pound 
pressure Forged Steel Valves. You'll find bodies and bonnets 
of this new OIC line precisely machined from carefully 
designed forgings . . . ample wall thicknesses. maintained for 
greater strength and safety . ... in all types and sizes, OIC 
Forged Steel Valves exceed the accepted standards. 


Mirror-like finish on mating back seat sur- 
faces insures a positive, leak-proof seal 
when the valve is in the full open posi- 
tion. This handy feature permits completé 
removal of the packing without disturbing 
the flow and without danger of leakage 
and injury to the operator. 


The stout union bonnet ring is machined 
from rolled steel. The octagonal design 
ae provides a greater number of wrench-grip 
positions and maintains ample cross- 
Sf sectional area for maximum strength with- 
out excessively protruding corners. All 
bonnet studs and nuts are of heat-treated 
material — another OIC quality feature. 


OIC Forged Steel Gate Valves are provided 
with a rugged T-head-and-slot connection 
between stem and disc. This connection is 
accurately machined to close tolerances 
with proper clearances allowing the disc 
to adjust itself to the seats without binding, 
thereby insuring long, dependable, trouble- 
free service. 


New OIC sreet 
ee CATALOG No. 48FS NOW READY 
ts made to fit inside your big 248-page OIC 
Ca You'll have ail the valve informa- 
tion you need right at your fingertips. For 
your free copy, just write, giving your name, 
firm, and address to The Ohio Injector Com- 

Wadsworth, Ohio. 


VALVES 


STEEL e IRON e BRONZE 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 


Write for Bulletin 
The Hoppes Mfg. Co., Inc. 


Established 1881 


SPRINGFIELD OHIO 


AS QUICK AS A FLASHYVOO CAN 
KNOW THE EXACT MEASUREMENT 
OF YOUR VALUABLESTORED LIQUIDS 


LIOR 


WRITE for 
COMPLETE 
DETAMS 


"L1QUIDS WORTH STORING ARE WORTH MEASURING” - 


39-16 SKILLMAN AVE., LONG ISLAND CITYLN.Y. 


Nosing Bar has Dual Advantages 
on MITCO SHUR-SITE TREADS 


Here’s a patented, double-value feature 
of Hendrick Mitco Shur-Site Treads. 
The heavy, flanged nosing bar makes 
each step distinctly visible, for accident 
prevention, and it also provides addi- 
tional strength at the point of heaviest 
loading. Shur-Site Treads have all the 
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Architectural Grilles 
Mitco Open Steel Flooring, 
“*Shur-Site” Treads and 


other Mitco constructional advantages, 
including non-slipping, non-clogging 
surfaces. 


Write for detailed information on 
Mitco Shur-Site Treads, Mitco Open 
Steel Flooring and Mitco Armorgrids. 


HENDRICK 
Perforated Metal sevens Manufacturing Company 


46 DUNDAFF STREET, CARBONDALE, PENNA. 


Armorgrids Sales Offices In Principal Cities 
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B & G Pumps in ice cream manufacturing plant. 


B&G Booster Pumps 
on zoned forced bot 


FOR HEATING SYSTEMS 
AND INDUSTRIAL USE 
..eby the makers of Hydre-Fia PRODUCTS 
You can sum up the reasons for the universal acceptance value will be delivered, both in long service life and in 
of B & G Pumps in a single sentence—“Sound engineer- low cost operation. 
ing, backed by modern manufacturing methods capable For example, you have only to watch a B & G Series 
of translating good design into fine product.” 1522 Pump circulating a thick mixture of oil and metal 
When you specify “‘B & G” you can be sure that full chips to realize that it is a unit which can really handle 


difficult pumping jobs. Its outstanding features 
include—a Mechanical Seal instead of a stuf- 
fing box—Standard Motors—Spring-type Flex- 
ible Coupling—Interchangeable Parts—Com- 
pact Design—Easy Servicing. 

All other models of B & G Centrifugal Pumps 
are likewise known for design features and 
precision workmanship which satisfy the most 
critical engineers and operating men. 

Send for descriptive literature. 


B & G Series 1522 Pum 


B&G Hydro-Flo Products 
also include Heat Ex- 
changers .. . Refriger- 
ation Components... 
Oil Coolers ... Water 
Heaters ... and Forced 
Hot Water Heating 
Equipment. Write for 


B & G Series 1510-1515 Pump 
Base-mounted, flexible coupled units with semi-open 
literature. or enclosed impellers. Accurate machining and me- 
, chanical balancing assure quiet operation and peak 
efficiency. 


B & G Booster 


B & G Boosters have a na- 
tionwide reputation for com- 
pletely dependable opera- 
tion in forced hot water heat- 
ing systems. Over a half mil- 
lion Boosters have been in- 
stalled to date in buildings 
of every size and character. 


CENTRIFUGAL PUMPS 


BELL & GOSSETT CO. | 
Dept. AJ-36, Morton Grove, Illinois | 
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HE NYLON GAUGE MOVEMENT 
—another revolutionary new devel- 


opment by Ashcroft. 


Exhaustively field-tested and employ- 
ing well established engineering principles, 
this new movement outwears and out- 
performs any other gauge movement even 
under the most severe conditions of vi- 


bration and pulsation. 


NYLON, with its low coefficient of fric- 
tion, high resistance to shock loading, and 
its vibration absorbent characteristics, far 
surpasses the wearing qualities and cor- 
rosion resistance of anything heretofore 
available as a material for pressure gauge 
movements. 


Watch for the announcement. Ashcroft 
Duragauges will soon be available with 


the NYLON movement. 


Stocked and sold by leading Distributors everywhere ...When 
you order gauges, insist on ASHCROFT...Write for booklet. 


MAXWELL 


° 
= 


* 


cA Product of 


MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 

Makers of Ashcroft Gauges, Hancock Valves, Consolidated Safety and Relief 

Valves and ‘American’ Industrial Instruments. 
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Ingenious New 


Technical Methods | ~ 
To Help You Simplify Production 


Instantaneous Production Control 
With Improved Electric Counter 


Accurate,up-to-the-minute count- 
ing of the production on this 
Davidson Folding Machine is 
done with the WIZARD Electric 
Counter. 


New opportunities for more effi- 
cient production and elimina- 
tion of over-run waste are created 
by WIZARD Electric Counters. 

hese electrically-operated de- 
vices count any object or motion 
that will operate a switch, relay 
or photo-electric unit. Objects 
can be counted photo-electrically 
without physical contact and 
without risk to fragile or freshly- 
painted objects. 


The Counters can be installed at 
any distance from the switch or 
Photo-electric unit where the 
count originates. Or, they can be 
mounted on panels in the Pro- 
duction Department and ar- 
ranged so that a production su- 
ervisor can maintain up-to-the- 
instant counts of all operations 
throughout the entire plant. 


You can also count on chewing 

um to help employee’s on-the- 
job efficiency. Chewing gum helps 
relieve tension—keeps the throat 
moist—and prevents ‘‘false 
thirst” yet leaves the hands free 
for work. That’s why more and 
more plant owners are ae 
Wrigley’s Spearmint Gum avail- 
able to everyone. 


The Wizard Electric Counter 


Complete details may be ob- 
tained from Production Instrument 
Company, 710 West Jackson Boule- 
vard, Chicago 6, Illinois. 


AC-52 


— 
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1. Consider construction—Modine gives you 
a metallic bond which permanently seals the flanged 
collars of fins (A) to tubes (B) . . . prevents corro- 
sion . . . assures you extra years of high heat trans- 
fer efficiency, lasting performance satisfaction. 


2. Take a peek at performance— Modine 
scientifically planned heat distribution gives you heat 
where and when you want it. You get the exact tem- 
peratures you want because Modine air velocities and 
air volumes are carefully related to your needs. 


3. Remember suspension—Patented center sup- 
ply and return connections mean you can suspend 
Modine Horizontal Units directly from the supply 
line with savings up to $10 per unit. Complete 
safety. No expensive supports. No extra labor costs, 


wre 


HORIZONTAL 
TYPE 


4. Measure the need—Modine's integrated unit 
heater line gives you 3 types with 47 basic capacities. 
1) Horizontal Type for general applications. 2) Ver- 
tical Type for overhead use. 3) Power Throw Type 
for special high velocities. 


MORAL: Move Ahead with Modine Quality! 


When you buy Modine, you buy the quality 

unit heater that’s years ahead in engineering 

and design. Built to meet almost all the space 

heating requirements of modern industrial and 

commercial buildings, Modines give you mod- 

ern beauty, plus the finest in modern perform- 

ance and construction. Get all the facts from 

Modine’s representative listed in the “Where- : ing 
to-Buy-it” section of your phone book. Or infor 
send in coupon at right. Hon, it 


Modine 
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Hi-Pressure Gage Glasses 


RUBBER GAGE 
GLASS GASKETS 


Series 750... All Sizes 


Round, Tubular and Flat Type 


Inclined tor 
Better Visibility 
Standard Type—Offset 
Adjustable Inclined 
Gage Fistings 


Fig. 13 
Leakless Super Try Cocks, Bronze 
Construction, 


Send for Catalog 48P 4 Forged Steel 


waver cowwnn & co. 


LIVINGSTON, N. J. LIVINGSTON 6-1400 


A Palace-ful of Profitable 
IDEAS 


---on AIR 
CON DITIONING 


HEATING AND 
VENTILATING 


Every available square foot of display space on 4 floors in 
spacious Grand Central Palace, New York City, will be 


teamer 


Firm 
Address 


Name____ 


yantages 
cost-cutting ad a 


applied to new 


easy preparation . 


quick 


RUST- OLEU M CORPORATION 


2447 Oakton Street, Evanston, Illinois 


Please send free copy of new Rust-Oleum Catalog 
with color selections and recommended uses. 


Town 


teeming—from February 2 to 6—with arresting, idea- 
stimulating exhibits of the latest equipment being offered 
for supplying conditioned air, heat and ventilation to all 
types of public, commercial and industrial buildings. Every 
one of the more than 350 exhibitors will afford you a mul- 
tiplicity of opportunities to supplement your fund of working 
knowledge . .. by studying and comparing newest develop- 
ments ... learning latest trends and practices .. . talking 
over your interests with engineering specialists on hand to 
give you practical ideas and suggestions on current prob- 
lems and future plans. 


In no other place can anyone interested in selling or 

applying air conditioning, heating or ventilating for indus- 

i cations—get so much valu- 

able information, vital new 

ideas for an expenditure 
of so little time. 


Be sure to attend—remem- 
ber the dates. 


Git Conditioning 

Conditiont 

Exposttion u set 
INTERNATIONAL HEATING & a 
VENTILATING €XPOSITION American Society 


eee! Heating & Ventilating Engineers 
FEBRUARY 2-6-1948 


~ 
rciert 
cost 
\ Wew-lype reventive | 
cro: 
Me 
\ Stops Rust Eltectiv ely | 
/ 
wind EVANSTON, ILL. Industry's ancient 
A aoe enemy, rust, can be licked at low cost 
and with Rust-Oleum- It's highly resistant 
rust. to rain, snow, dampness, acids, etc. 
Rust-Oleu™m gives quick, lasting 
tection for all rustable metal surfaces 
— 
‘ __ yndoors oF out: 
RU Rust forms a tough, enduring 
| that protects roots, tanks, 
\ RUST PREVENTIVE it machinery, pipes, structural steel and 
isos and Proven fost other metal from the ravages of rust. 
il Rust-Oleum outlasts ordinary protec: 
tive materials two to ten times, 
can be 
Ger metal after ol 
th Air Conditioning 
4 
PO 
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erything A DRAFT FAN 
V DURABILITY 
V ACCESSIBILITY 
V EFFICIENCY 


@ “Buffalo” Forced and Induced Draft Fans are engineered from ACTUAL | ; siandetefir:, b-g\e 
POWER PLANT NEEDS. They are built to “go the distance” in the punish- i a er 
ing job of boiler firing. All parts are easy to get at for replacement. Rotor 
and housing design gives you more air for your money. 


ROTORS are heavy steel plate, hot-riveted for extra strength. Blades are curved for stiffness. Induced * uz 
draft rotors have wearing strips and beads. All rotors are dynamically balanced. * 
U SING heavy plate, hot-riveted or welded where possible, but of sectionally, bolted design to 
allow dismantling. 4 FORCE 
SH ETS are extra large, of high quality, machined steel. i LAPT 
ws RINGS are self-aligning, large, easily serviced. For induced draft, water-cooled bearings are = wires 
rnished. 


WRITE for engineering data on these fans which last longer, allow ready NDU: 
parts-replacement and deliver more air. 


488 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


UITING AIR COSTS IN EVERY BRANCH OF INDUSTRY 
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How will you 
have your welding? 


"Thee is no one piece of all-purpose equip- 
ment or any one method that will produce 


peak-quality welding on every type of job. 


A continuous submerged arc track-welder, 
such as the one illustrated here, does a perfect 
job on longitudinal inside pipe seams. Con- 
versely, the sections of large diameter vessels 
should be welded together on a rotating unit, 
where the seam on the outer circumference 
moves at a consistent speed past a fixed 
electrode. 


Kellogg shops are equipped with these and 
every other standard welding device, plus 
some of our own invention. But more impor- 
tant to a “top” job are the unusually high 
qualifications of Kellogg welding operators 
and the perfection that results from a rigid 
check-up and inspection system. 


It’s common at the Kellogg plant to make as 
many as 1,000 X-rays of welds a day— which 
means that every welder performs with the 
expectation that his work may go before the 
all-seeing eye of the X-ray machine. It’s extra 
care like this that puts that extra margin of 
quality in Kellogg work—a big reason why 
so many of the world’s top industries head 
for Kellogg when there’s a_ particularly 
tough job to be done. 


\siO A SUBSIDIARY OF PULLMAN INC. 
NEW YORK JERSEY CITY BUFFALO LOS ANGELES 


TULSA HOUSTON TORONTO LONDON PARIS 


ow 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- Unique Technical Backing of Complete Facilities for the Quality Control embracing On-Time Delivery made pos- Top Welding Performance 
ducted continually by rec- an extensive organization _ fabrication of steel prod- theconstantapplicationof sible by a flexible plan- assured by specially de- 
ognized specialists who with an international rep- _ucts from simple forgings | the most advanced inspec- ning group authorized to signed equipment and 
have made major contri- utationinbothprocessand to the most intricate 120 tion methods, both visual re-route work to meet exclusive employment of 
butions in this field. fabrication engineering. foot towers. and non-destructive. promised dates. master operators. 


A Divisic 
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The initial installation of Diesel engines in the city-owned 
power plant at Marquette, Michigan was made in 1925 
and consisted of two 1250 horsepower, air injection, two- 


cycle Nordberg units. 


N 1888, the City of Marquette, Michigan 
built its first municipally owned electric utility. 
With ample water power available, it was only 
natural that hydro power was selected for the 
first plant, Later, two more water power plants 
were added, the three now having a combined 
capacity of 4700 KW. 


When a serious power shortage arose in 
1925 because of a failure of water supply, 
two Nordberg Diesels were installed in order 
to restore service quickly. While these 1250 


ee 


The capacity of the Diesel power plant was increased in 1947 by 
the addition of this 3000 horsepower engine. Marquette now has a 
total of 4250 horsepower of Nordberg Diesel power. 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 


MAIN SOURCE 


POWER SUPPLY 


H.P. units were originally planned for standby 
only, the increasing load required that the en- 
In 1946, 
these two, twenty-two year old engines oper- 


gines be kept in regular service. 


ated about 16 hours a day and generated 
5,613,500 KW hours during that year. 


Here is another among the many users 
of Nordberg Diesels that have continued to 
place repeat orders on the basis of satisfac- 
tory performance. 


& 

| 
« 
NORDBERG 
OUD 
| 
18 MACHINERY 


INTEGRAL ~ OND 
RAW GAS PILOT 


| FUEL OIL, TAR 


| 
| 


h 


as 
A HIGH TURNDOWN RATIO 
WITH A STEADY FLAME... 


It maintains a high flame temperature with either 
fuel oil or gas; can be brought quickly to full 
capacity with a clean flame; and flame can be 
regulated and directed to uniformly radiate heat 
to the absorbing surfaces without flame impinge- 
ment. The Tandem Combustion Unit is also de- 
signed for firing vertically upward and for forced 
draft preheated air, when necessary. It may be 
applied to all types of boilers and process furnaces. 
For details about the Tandem Combustion Unit and 


the various types available, write 


NATIONAL AAI BURNER CO., INC. 


"Ba Mele Offices & Fectary: EAST SEDGLEY AVENUE, PHILADELPHIA 34 
Texas Office 204 Nations! Bank Bidg.. Hounoo 


INDUSTRIAL OIL BURNERS, GAS BURNERS 


FURNACE EQUIPMENT 


Solve your daily 
power plant problems 
with a sound reference manual 


Check these for the 
practical help you need 


BOILER ROOM 


QUESTIONS and ANSWERS 
by Alex Higgins 


Consulting Engineer; Director, Engineering Extension Courses, 


Provincial Institute of Technology and Art, Calgary, Alberta; 
Licensed Chief Engineer 


Here is a clear, simple way to learn the principles underlying the 
design, construction and operation of steam boilers and their acces- 
sories. These concise, easily understood questions and answers are 
designed particularly to help practical operating engineers and others 
studying for engineers’ certificates, and to provide ready reference 
material for everyone concerned with everyday problems of power 
plant operation. 139 pages, 184 illustrations, $3.50. 


FUELS AND 
FUEL BURNERS 


by Kalman Steiner 
Fuel Engineer, C. Hoffberger Co., Baltimore 


This handy manual is a valuable help to all concerned with the efficient 
performance of various fuel burners used in residences, commercial 
buildings and moderate sized steam plants. It tells you how to get the 
most value out of coal stokers, fuel oils, oil burners, gas fuel, gas 
burners, and wood fuel stokers and furnaces. Thoroughly covered are 
makeup and suitability of fuels, automatic control methods and appa- 
ratus for heating systems, and hand firing techniques. The book con- 
tains a wealth of charts and tables, and illustrates modern equipment 
with scores of photographs. 394 pages, 175 illustrations, 91 tables, $4.50. 


MECHANICAL ENGINEER'S 
HANDBOOK 


Edited by Lionel S. Marks 


Gordon McKay, Professor of Mechanical Engineering, 
Emeritus, Harvard University 


Here are thousands of facts—theory, standards, practice and data in 
all branches of mechanical engineering—expertly treated and arranged 
for quick use. Marks’ Handbook covers every branch of mechanical 
engineering, from aeronautics to mechanical refrigeration, from power 
generation to welding. A profusion of concise descriptions, funda- 
mentals, formulas, methods, tables, diagrams, etc., saves you time and 
trouble in procuring vital information. Fourth Edition, 2276 pages, 
over 1700 illustrations, 800 tables, thumb-indexed, $10.00. 


McGraw-Hill Book Co., Inc., 330 W. 42nd Street, NYC 18 

Send me the books encircled below for 10 days’ examination on approval. In 
10 days I will pay for books, plus few cents postage, or return books postpaid. 
(We pay postage on cash orders.) 


1 2 3 SEE 

P-1-48 


(For Canadian prices write McGraw-Hill Co. of 
Canada Lid, 12 Richmond St, E., Toronto 1) 
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The ‘“‘SUPPORT-HEAD”’ Centrifugal. . . 


26 sizes... capacities to 3000 G.P.M.... 

heads up to 400 FT., depending upon capacity 
Extra-heavy, well proportioned construction through- 
out the ‘“‘Support-Head” series assures trouble-free 


operation 24 hours per day under the most severe 
service conditions. 


«/ CHECK THESE IMPORTANT “SUPPORT-HEAD” FEATURES: 


1. Volute casing bolted to support- from liquid damage. Shaft sleeve 
head with recessed lock fit to as- expands or contracts with temper 
sure alignment. No stud or bolt ature changes—prevents buckling 
holes tapped through casing to and distortion. 


liquid ways. 5. Stuffing box is regularly provided 


2. A new split gland makes it un- with die-formed, semi-metallic 
necessary to unbolt gland halves packing. A mechanical seal may 
when repacking stuffing box— be substituted where preferred 
saves time. (unnecessary to remachine stuff- 

ing box). 


3. Full, open-top construction per- 


mits ready access to gland and  ©- Liquid deflector prevents leakage 


stuffing hox, important where of liquid into motor bearing and 
inane” tis in = inaccessible is drilled and tapped so that in 
position. servicing it can be used to prevent 
shaft rotation while removing or 

4. Shaft sleeve covers full length of tightening impeller nut; also to 


shaft, completely protecting shaft remove sleeve . . . a time saver. 


The ““CLOSE-CUPLD”’ Centrifugal . . . 


17 sizes... capacities to 2000 G.P.M.... 

heads up to 400 FT., depending upon capacity 
Compact, ready to install and featuring several im- 
portant operating advantages, Goulds new ‘‘Close- 


Cupld”’ Centrifugals answer a broad range of re- 
quirements at low cost. 


-/ THESE FEATURES SAVE TIME, PROLONG PUMP LIFE: 


1. Compression seals between shaft packing or mechanical seal with- 
sleeve and impeller hub and sleeve out necessity of making changes 
and - completely gives you operating flexibility. 
protects shaft from liquid damage 4. Riad 

. . Liquid deflector, mounted on end 
motor. 


tapped so that it can be used to 
prevent shaft rotation while re- 
moving or tightening impeller 
nut; also, to remove sleeve .. . 
saves time. 


2. Unlike most pumps, shaft sleeve 
is free to expand or contract with 
temperature changes—prevents 
buckling and distortion. 

5. New split gland simplifies repack- 

3. Machined stuffing box designed ing of stuffing box, when neces- 
for die-formed, semi-metallic sary, another time saver. 


GET THESE NEW 
GOULD’S BULLETINS! 


GOULDS PUMPS, INC. 
DEPT. PO-1, SENECA FALLS, N.Y. 
Please send me bulletins checked below! 


New “Support-Head” Bulletin 715.1. 
New “Close-Cupld” Pump Bulletin 710.1. 


NAME 


COMPANY 
ADDRESS 
CITY 


STATE 


GOULDS PUMPS! 
=; 
52 | 
FIG. 3750 
i 
2 5 
FIG. 3650 
—_ 
ZONE 
the*PUMP FOR the JOB, sf 
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SYVZRON 


“Pulsating Magnet” 


Open and Free-Flowing 


hopper walls— 


proper model. 


HOMER CITY, 


ELECTRIC VIBRATORS 


Keep Coal Bins, Hoppers and Chutes 


Write for Folder No. 
1-44 or send us a di- 
mensional sketch, giving 
thickness or gauge of 


We'll be glad to recom- 
mend and quote on the 


SYNTRON CO. 


492 LEXINGTON 


Wuere To Buy 


Featuring additional products and 
specialties for power plants 


Standard In 


RAILROADS, WORKS 
@ They increase pote capacity, economy—de- 
crease slippage, leakage, fuel consumption—will 
not sink in seat ports, warp, break, curl, or ride 

seat bridges. For a or cold water service . ee 
thoroughly dependab 

CH MANUFACTURING co. 

1521 Sedgwick St., hicago, Ill. 


End Pump Troubles! 
IMPROVED 

HILL pump VALVES 

@ The valve with the re- 
newable feature restores 
old pumps to original eMfi- 
ciency. Constant contact 
is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL design. Efi- 
cient, durable, economi- 


eal, accurate. Send today 
that tells how’ te get better pump 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO 47, ILL. 


or our 


ENGINEERING REFERENCE FILE 


POWER offers the following reprints of special edi- 
torial sections, covering subjects of vital importance 
to power men everywhere. Use the coupon below to 
order those you want. Cost 


Postpaid 
1. HANDLING CONDENSATE—l6-page section on 
fundamentals of handling condensate from heating 
and process. Includes material on equipment for 
venting, trapping and separating, well illustrated 


2. HIGH-TEMPERATURE METALS—16 pages re- 
viewing for power engineers the basic properties 
of metals and alloys, the effects of temperature, the 
development of the new “super alloys” and the 
problems of designing equipment for high tem- 
perature service. 


3. HYDRAULIC DRIVES—Descriptive article on con- 
struction, operation, and characteristics of hydraulic 
couplings, torque converters and _ variable-speed 


4. GAS TURBINES—20 pages covering operating 
principles, plant hookups, performance charts, con- 
struction details, applications. Complete and up to 


. MODERN-PLANT SURVEY—l6-page special sec- 
tion presents technical highlights of central-station 
and industrial plant construction to meet unprece- 
dented postwar load growth; tabulations of engi- 

neering features of steam and hydro electric plants 

installed in 1946-47 and currently under design. 


. DIESEL-INJECTION—16 pages covers all basic 
types of diesel fuel-injection systems, with pumps 


and nozzles illustrated by unusually clear and com- 
plete cutaway photographs. 


- POWER-TRANSMISSION BELTS—16-page hand- 
book covers the various kinds of belts, tells how to 
select, install and maintain them. Profusely illus- 
trated with data charts and tables................. 20¢ 


8. ENERGY-LOAD CURVES—4 page article gives 


curves and charts to estimate plant loads and 


operating costs. Valuable time saver.............. 10c 


MAIL THIS COUPON 
Editor, POWER, 330 West 42nd Street, New York, 18, N. Y. 


Please send me........ copies each of the reprints repre- 
sented by the number circled below. I enclose check (_ ), 
money order ( ) for $.............. 


1 2 3 4 5 6 7 8 
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STEAM CONDENSERS AIREJECTORS 
_ COOLING TOWERS - HEAT EXCHANGERS | 


OF PHILADELPHIA. 


St 
Tubes ot C- H. wheeler Steam Condense’> are now “pre- : 
cision expended into the gheets PY the new 
Electronic Control, gevelope? by OF Frank Dudley: at 
yhe request of the Novy Depormmen' during the Wor. 
This guromatic method assures precision expanded qube 
not yepende™ on the workman The calibrated elec- 
pronic selector diol simpl¥ set to gover® the deare® 
poling power reduces rube end erosion: thus q 
— proiongind qube life. c. Wheele® is the first 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 


SURVEY @ REPORTS 


PATENTS 
TRADE MARKS 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers 50th Year 
Power Plants - Steam - Diesel - Hydro 
Electric Systems - Rate Reports - Valuations 
Water and Sewer Systems and Treatment 


Box 7088, Country Club Station, 
Kansas City 2, Missouri 


ELECTRIC 
CONSTRUCTION CO. INC. 


Engineers—COontractors 
Erectilon— Main‘ 


of 
Power Plant, Sub Stations 
ion and Distribution Lines 
Modern Equipment 
Philadelphia, Pa. 


A GUIDE... 


to the quick solution of power plant 
problems may be found here by 
consulting any of these specialists. 
The power consultant, with accu- 
mulated knowledge and broad ex- 
perience, can be your expert guide 
to the creation of a better working 
program for your plant. 


J. E. SIRRINE COMPANY 


Engineers 
— Plants Consultations 
ign 
Water Steam Utilization lans 
Greenville South Carolina 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEER 


GILBERT ASSOCIATES, INC. 
BNGINEERS AND CONSULTANTS 
Industrial and Utilities. Power Plant Design and 
Construction, Rehabilitation and Maintenance. 
Steam — Diesel — Hydro 
Reports — — Laboratory 
New York, N. Y. 
Philadelphia, Pa. — 17 St. 
D. Cc. — 1417 St., N.W. 

Reading, Pa. — 412 Washington St. 


LUKE L. NAKASHIAN 
Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building Boston 16, Mass. 


JOHN A. STEVENS, INC. 


Established 1909 
CONSULTING ENGINEERS 


Dye Houses 


Lowell, Massachusetts 


Paper Mills 
Surveys 


THE KULJIAN CORPORATION 


Engineers - Constructors 


Power Plants and Industrial Projects 
1518 Walnut Street, Philadelphia 2, Pa. 
New York 6 Washington 5 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 


Chicago (4), Ill. 


231 S. LaSalle St. 


SYSKA & HENNESSY 
Engineers 


Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 


144 East 39th Street 
New York, New York 


LANCASTER, 
ALLWINE & ROMMEL 


Registered Patent Attorneys 


Vatent Practice before U. S. Patent Office. Valid- 
ity and Infringeme nt Investigations and Opinions. 
Booklet and form ‘‘Evidence of Conception’’ for- 
warded upon request. 

Suite 456, 815-15th St. N.W., Washington 5, D. C. 


REYNOLDS, SMITH AND HILLS 


ENGINEERING CONSULTANTS 
Specialists in Design and Co of 
Industrial and Central Station Plants 
Reports, Analyses and Surveys 


10 South Laura St. Jacksonville, Fla. 


JAMES ALLEN TUCK 


Consulting Engineer 


Design — Power Plants 
Industrial & Utility 
Diesel, Steam, Hydro 

Also Central & Sub-Station 
41 Park Row, N. Y., N. Y. 


Phone: Barclay 7-2796 


T. MASENG & ASSOCIATES, INC. 


Engineer 
Electrical, Structural, Mechanical 
Design Reports Rates 


7 So. Dearborn Chicago 3, Ill. 


SANDERSON & PORTER 
Engineers and Constructors 


New York Chicago 
San Francisco Los Angeles 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

80 Broad Street, New York 4 


JOHN R. McDERMET 


Consulting Engineer 
Corrosion 
Control and Prevention 


feannette Pennsylvania 


SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn St. Chicago, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers-Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


THE 


REAL 


V ALUE 


of placing your unusual problem in the hands of a competent consultant 
is that it eliminates the elements of chance and uncertainty from the 


problem and provides real facts upon which to base decisions. 


1948 
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Power Plants ; 
Steam - Diesel - Hydro ‘ 
Design - Construction - Test - Valuation ; 
Hershey Building Muscatine, Ia. 
Power Plant 
| | 
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POUNDS OF STEAM 
PER HOUR 


Purchaser— 


Minnesota Power & Light 
Company 


Location— 


Duluth Steam Electric Station 
Duluth, Minn. 


Number of Boilers 


Pounds of Steam/Hr. 300,000 


Design Pressure . . . 550 PSI 


Operating Pressure . 450 PSI 


Final Steam 
Temperature .. . 830° F. 


| 

| 


Air Preheater— 


Erie City Tubular 


Water Walls— 
Erie City Bare Tube 


STEAM POWER PLANT EQUIPMENT 
Complete Steam Generators ¢ Type C 3-Drum Boilers ¢ Type VL 


2-Drum Boilers e The “Economic” Boiler with or without Water F R | F ¢ ITY 
Walls Welded H.R. T. Boilers ¢ Welded Steel Heating Boilers « 
Coal Pulverizers ¢ Underfeed Stokers and Welded Pressure Vessels AY | NC 3 }. ae 4 O 


for the Process Industries. 


ERIE City IRON WORKS ec ERIE, PA. 
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SEARCHLIGHT SECTION 


ssified Adverti 
MPLOYMENT “CPPORTUNITIES”: esate 
UNDISPLAYED RATES—— DISPLAYED 


$1.20 a LIN#. MINIMUM 4 Lines. To figure ad 
vance payment, count 5 average words as a line. 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bor Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 1 line. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insert ions. 


New Ads received by Jan. 7th will appear in the February issue, subject available space. 


Individual Spaces with border rules for prominent 
display of advertisements, 


This advertising rate is $10.00 per inch = all 
advertising appearing on other than a 
basis. Contract rates quoted on request. 


An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches to a page. 


WANTED 
ASSISTANT SALES MANAGER 
REGULATING VALVES. Must be 
good Application Engineer who knows 
how to increase float and pressure 
regulating valve sales. This 43 year 
old company now has one of the finest 
and most strategically located manu- 
facturing plants in the industry. Its 
facilities are c ——— of handling a 
greatly increased volume of business 
with corresponding opportunity for 
producer. Salary and bonus. 


KLIPFEL MANUFACTURING CO. 
1000 Weller Ave. 


Hamilton, Ohio 


POWER ENGINEER 


For head of power service in 
large industrial plant, includ- 
ing powerhouse 15,000 k.w. 
capacity, refrigerating ma- 
chines and air compressors, 
steam and water distribution in- 
cluding filtration plant: heat- 
ing, ventilation and air condi- 
tioning. 


State education, experience, 
references, personal data, sal- 
ary expected and when avail- 
able. Include small photo- 
graph. 


P-3354, Power 
330 West 42nd Street, New York 18, N. Y. 


WANTED 
By Oil Company in Texas 


Man under thirty-five (35) experienced in 
water treatment, testing and control for 
high pressure boiler plant in Southwest 


Texas. Plant is part of Natural Gasoline 
Processing Plant. Degree not essential but 
experience absolutely necessary along 
lines required. Give complete details as 
to experience and qualifications, salary ex- 
pected and availability in first letter. 


P-2144, Power 
520 North Michigan Ave., Chicago 11, Ill. 


WANTED 


POWER PLANT 
MECHANICAL ENGINEERS 


Thoroughly experienced in design of mod- 
ern plants and qualified to supervise engi- 
neering staff. Annual salary in neighbor- 
hood of $10,000. Location in greater New 
York area. Give full details of education, 
experience, age, availability, willingness 
to travel, etc. 
P-1317, Power 

330 West 42nd Street, New York 18, N. Y. 


REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 330 W. 42nd st. (18) 
CHICAGO: 520 N. Michiyan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


TECHNICAL GRADUATES (especially chemi- 
eal, electrical and mechanical) under 35 
have excellent opportunity for permanent posi- 
tion with nationwide engineering organization. 
After training period, work will include travel- 
ing for consultation among leading industrial 
plants. P-3028, Power. 
WANTED GRADUATE electrical or mechani- 
cal engineer having several years experience 
with boiler and turbine operation to take com- 
plete charge of Power Plant. Submit full 
details with application. Crosby Chemicals, 
Ine., Picayune, Mississippi. 


POWER PLANT Supervisor. Graduate engi- 

neer over 35 with considerable experience. 
Modern 6002 plant in Western Michigan. 
P-3253, Power. 


DRAFTSMEN- DESIGNE RS. ixperienced in 

electrical, mechanical, or structural layout, 
particularly power plant and substation con- 
struction. New salary schedule. Write, giving 
age, education, experience—in detail, and sal- 
ary range, to the Employment Office, Union 
Electric Company, 12th and Locust Streets, St. 
Louis, Missouri. 


SELLING OPPORTUNITY OFFERED 


Electrical Engineer 
EDITOR 


Engineer with practical experience in indus- 
trial electricity and an interest in writing 
wanted for position as assistant editor of 
POWER and OPERATING ENGINEER. 
Firm grasp of essentials of motors, genera- 
tors, switchgear, industrial distribution sys- 
tems necessary; engineering degree and pre- 
vious editorial experience desirable but not 
essential. 


Send personal and experience data to 


P W SWAIN, Editor, POWER, 
330 West 42nd St., New York, 18, N. Y. 


Mechanical Design Engineer 
With Administrative Experience in Se Design of 

Steam Electric — on 
Preferably Between 35 and 4: 5 Years of Age 
LARGE EASTERN UT LITY 
All Replies Strictly Confidential 


P-3323, Power 
330 West 42nd Street, New York 18, N. Y. 


MANUFACTURER'S AGENTS old established 

steam specialty firm has territories open for 
some one handling kindred but not conflicting 
lines. RW-3340, Power. 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL $3,000-$25,000. This 

confidential service, established 1927, is 
geared to needs of high grade man who seek a 
change of connection under conditions assuring, 
if employed, full protection to present position. 
Send name and address only for details. Per- 
sonal consultation invited. Jira Thayer Jen- 
nings, Dept. G, 241 Orange St., New Haven, 
Conn. 


SALARIED POSITION $2,500-$25,000. This 
thoroughly organized confidential service of 
27 vears recognized standing and reputation 
earries on preliminary negotiations for super- 
visory, technical and executive positions of 
the calibre indicated, through a procedure 
individualized to each client’s requirements. 
Retaining fee protected by refund provision. 
Tdentity covered and present position protected. 
Send only name and address for details. R. W 
Bixby. Ine., 270 Dun Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


BOILER SALES graduate engineer over 10 

years experience and excellent training de- 
sires Central or South American position. 
PW-2691, Power. 


SALESMEN WANTED 


Experienced, with boiler room contacts. Full 
or part-time. Established firm, with rec- 
ord of excellent repeat business, offers 
choice territories and substantial income. 


NUTMEG CHEMICAL CO. 
223 State St. New Haven 10, Conn. 
W ANTE MANUFACTURER'S 
REPRESENTATIVE 

to contact coal-burning industrial institutions 
to distribute Today's Coal Bill Reducer (for 
high pressure boilers) which pays for itself 
quickly, Sales and combustion engineering 
experience desirable. 

Address — P.O. Box 1367 — Chicago, Ill. 


POSITIONS WANTED 
MAINTENANCE SUPERVISOR or Plant Engi- 
neer. Age 37. Experience 14 years in main- 
tenance construction, and operation of large 
boilers, turbines, and associated equipment. 
Familiar with A. S. M. E. codes and modern 
technique of power plant maintenance includ- 
ing high pressure steam—pipe and boiler weld- 
ing, machine shop, and electrical. Capable of 
supervising all work on boilers and turbines. 
Now employed as Supervising Mechanical Engi- 
neer. Will consider assistant’s position with 
possibilities. References. PW-2866, Power. 


GRADUATE ELECTRICAL and Mechanical 

Engineer. Twenty years of experience in 
installation and management of diesel and 
hydroelectric power plants, substations, public 
utility and industrial maintenance, serving as 
power plant superintendent in border city of 
Mexico desires change. Would accept repre- 
sentative or executive position in any Spanish 
or English speaking country. Will furnish best 
references and resume of experience to inter- 
ested corporations. PW-3190, Power. 


EXPORT MANAGER (Grad. Mech. Engineer), 

20 years export experience. foreign market 
pioneer, soon free for industrial enterprise plan- 
ning export expansion, on salary plus bonus 
basis. PW-3320, Power. 


ENGINEER IN charge of mechanical dept. 

.Y.C. office—national firm—designing power 
plants and industrial plants, desires change. 
Diversified experience in plant maintenance, 
fleld construction and design. Ch. E. degree, 
Mem. A.S.M.E. 35, married. Location N.Y.C. 
PW-3333, Power. 


STEAM POWER Plant Supervisor, Assistant in 
medium or small industrial plant. Prefer to 
start on short notice in plant now under con- 
struction. Steam Engineering I.C.S., Licensed 
Engineer Ohio, Marvland. Nine years practical 
experience in plant operation, three of these 
vears in supervisory capacity. 27 years of age, 
married, Navy veteran. PW-3396, Power. 


PLANT SUPERINTENDENT employed as 

Chief Engineer at present desires change. 
Thirteen years experience as Superintendent In 
high and low pressure steam electric generat- 
ing stations. 42 vears old, married. Address 
replies to PW-3388, Power. 


SELLING OPPORTUNITY WANTED 


LONG ESTABLISHED sales office in Buffalo 

seeks new accounts covering steam and cen- 
trifugal pumps for western New York territory. 
RA-3266, Power. 


WANTED 


ANYTHING within reason that is wanted in the 

field served by Power can be quickly located 
through bringing it to the attention of thous- 
ands of men whose interest is assured because 


this is the business paper they read. 
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WANTED e 


INDUSTRIAL 
ENTERPRISE 


Large financially pow- 
erful diversified organ- 
ization wishes to saa ~ 
another’ enterprise 
present holdings. 


ASH PAID 


FOR CAPITAL STOCK OR ASSETS 


Existing Personnel Normally Retained 
Box 1234, 1474 B’way. N. Y. 18. N. V. 


Dismantling? 


Single Items or Complete Plants Purchased and Dismantled. Men—Tools—Insurance— 
30 yrs. Experience. 


Boilers — Engines — Gen — 
Compressors. Power Plant and Material Handling 


We also contract to dismantle, skid and box equipment of all kinds for re-erection to 
> dismantle, scrap and remove obsolete equipment. 


“We can dismantle anything made of metal’ 
G. M. Linder & Co. 


Plant Dismantlers & Contractors 
322 E. 33rd St., New York 16, N. Y. 
Telephones Murray Hill 6-9635 S 
Queens—Bayside arent Day or Night 


WANTED 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 
Compensators 
Generators 
Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 
Send us list with full details 


wee OR PHONE 
- O. Box 534 


POWER EQUIPMENT CO. 


373 $0. GOODMAN ST., ROCHESTER 7, N. Y. 
Phone Hillside 2041 


Boiler Wanted for Immediate Delivery 


One—Used or Surplus 450 psig design pressure steam boiler in 
first-class condition, capacity approximately 200,000+ of steam 
per hour at 650° F to 725° F steam temperature, natural gas or 
oil fired. 

In first reply please give fairly complete data including approxi- 

mate dimensions, type, age, and condition of boiler, when and 

where unit can be inspected, best delivery possible, what acces- 
sories will be with boiler, and price F.O.B. cars shipping point. 


Will also consider a boiler designed for much higher pressure 
than 450 psig. 


W-3244, Power 
520 North Michigan Ave., Chicago 11, Ill. 


Horizontal Water Cooled—Any size 
also 2 Stage portable units 


L. W. BAUER 
North Berges, N. J. 


WANTED 


GENERATOR 


One 60 K.W. 125 v. 300 R.P.M. compound 
wound D.C. generator; G.E. Type MPC 
preferred. 


THE PIERCE GLASS CO. 
PORT ALLEGANY, 


; WANTED WANTED 
Engine-Generator Set | | 750 KW TURBINE GENSET 
600 to 750 K. V.A. 


440 volt. Turbine to operate at 220 
pe ar Uniflow Engine to sree | non- Ibs. pressure and 20 Ibs. back pres- 
condensing generator current characteristics 

coca, 306 sure, with direct connected exciter 
unit of other characteristics that will lend generator; 440 volt, 3-phase, 60 cycle. 
pons Ma reconnection or rewinding to above Also 500 H. P. Boiler, 250 lbs. work- 
specification. 
Preference given to ‘‘Skinner’’ Universal ing pressure with super heater. Ready 
to inspect and purchase at once. 


Uniflow Engine. 
THE ACME EQUIPMENT CO. 


Please give full particulars in first instance 
14057 Schaefer Highway 


when replying. 
DETROIT 27, MICHIGAN 


WANTED 


SYNCHRONOUS MOTOR 


2000-3000 HP 6600 volt, 3 phase, 60 cycle, 
225-257 R.P.M. with control. 


SOUL CLINIC INC., Calgary, Canada 
formerly Guy MORTON Co. 


“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
First 


—-TRANSFORMERS- 


PEMBROKE, TARIO, CANADA 
TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 
We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YBAR 


THE ELECTRIC SERVICE CoO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
MARIEMONT Since 1912 CINCINNATI 2%, OHIO 
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POWER PLANT MACHINERY 


PACKAGE TYPE 
TURBINE GENERATOR 
UNITS AND BOILERS 


4—1800 KW 80% P. F. 2250 KVA General 


Electric alternating current generators, 
type ATB, 3 phase, 60 cycle, 480/600/ 
2300/4150 volts, 3600 RPM, direct con- 
nected to General Electric condensing 
turbines, 10 stage, 250/400# steam 
pressure, 0-275 deg. superheat, 725 
deg. total temperature, 3600 RPM. 
Equipped with air coolers, surface con- 
densers and auxiliaries. 


¢ 4-~-60,000+ steam per hour Foster Wheeler 
4 


boilers, 435+ pressure, 750 deg. TT, 
equipped with water walls, super- 
heaters, economizers, soot blowers, 
and Todd oil burners. 


New 1943 - Excellent condition 


CONDENSING TURBO 
UNITS 
3 phase 60 cycle 
3750 KVA. Wstgh. 4160 volts, 2004 
steam 
3125 KVA Wstgh. 600 volts, 250# steam 
2250 KVA G. E. (4) 480 volts, 250/400# 
steam 
1875 KVA G. E. 480 volts, 225% steam 
1563 KVA Allis 2400 volts, 200# steam 
1250 KVA G. E. (2) 2400/600 volts, 
250# steam 
750 KVA G. E. 2400 volts, 200# steam 
625 KVA G. E. (2) 2300 volts, 200# 
steam 
375 KVA G. E. (4) 480 volts, 400# 
steam 


NONCONDENSING TURBO 
UNITS 
3 phase 60 cycle 
2500 KVA G. E. 480 volts, 1504 steam, 
15# exhaust 

1563 KVA Allis 2300 volts, 200# steam, 
15# exhaust 

1250 KVA Wstgh. 2400 volts, 3004 
steam, 10# exhaust 

750 KVA G. E. 480 volts, 115+ steam, 
5# exhaust 

625 KVA G. E. 2300 volts, 2004 steam, 
7# exhaust 

375 KVA G. E. 240 volts, 150% steam, 
10# exhaust 

250 KVA G. E. (4) 480 volts, 400# 
steam, 10# exhaust 


EXTRACTION TURBO 
UNITS 
3 phase 60 cycle 
3750 KVA Wstgh. 2400 volts, 150% 
steam, 10# extraction 

1563 KVA Wstgh. 2400 volts, 175# 
steam, 15# extraction 

1250 KVA Allis 480 volts, 300# steam, 
35# extraction 

875 KVA Moore 2300 volts, 300% 
steam, 1004 extraction 

625 KVA Wstgh, 480 volts, 2504 steam, 
extraction 


UNIFLOW UNITS 
3 phase 60 cycle 

625 KVA Skinner, 2300 volts, 1404 
steam, 5# exhaust 

375 KVA Skinner, 2300 volts, 1254 
steam, 5# exhaust 

312 KVA Skinner, 480 volts, 1654 
steam, 5# exhaust 

280 KVA (2) Skinner, 2300 volts, 150% 
steam, 5# exhaust 

250 KVA Skinner, 480 volts, 165# 
steam, 54 exhaust 


SYNCHRONOUS MOTORS 


6—3500 HP G. E. synchronous 
motors, 3 phase, 60 cycle, 
11000/6600/2300/440 volts, 
257 RPM. 


DIESEL UNITS 

3 phase 60 cycle 
1000 KVA Busch-Sulzer, 2400 volts. 
500 KVA Busch-Sulzer, 480 volts. 
250 KVA Fairbanks Morse, 2400 volts. 


GENERATORS 
3 phase 60 cycle 
2500 KVA (4) G. E. 2300/480 volts, 257 
1150 KVA Wstgh. 600 volts, 400 RPM. 
750 KVA (2) G. E. 600 volts, 300 RPM. 


MOTOR GENERATOR SETS 
3 phase 60 cycle 
300 KW G. E. 250 v. D. C., 440 v. A. C. 
200 KW G. E. 250 v. D. C., 440 v. A. C. 
200 gt W. 125 v. D. C., 2300 v. 


ROTARY CONVERTERS 
3 phase 60 cycle 


3500 E. 225/285 v. D. C., 13800 


v. A. C. 
1500 KW (2) Wstgh. 270 v. D. C., 13800 
Cc. 


v. A. 


TRANSFORMERS 
3 phase 60 cycle 
2500 KVA Wstgh. 2400-480 volts 
500 KVA (3) Allis Chalmers 2300/4160- 
460 volts 


4 
4 


UNION COMMERCE BUILDING Telephone MAin 9514 +++ CLEVELAND 14, OHIO 
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MOTOR GENERATOR SETS 


1—125 KW Crocker Wheeler 125 V. 1200 RPM. 2300 
V., Squirrel Cage. 


i—100 KW Elec. Mach. 125 V., 1200 RPM. 4150 
volt, synchronous. 


1—100 KW General Electric, 230 v., 900 RPM. TS 
4150 v. syn. 


i-—-50 KW Ridgeway 1200 RPM. 550 Volt, Motor Su. 
Cage, 220 volt. 


1—5 KW General Electric, AC Gen. 1800 RPM. 120 
volt, single phase, DC Motor, 230 volt. 


4—100 KW General Electric, 60 volt, 1200 RPM. 125 
HP Squirrel cage 220/440 volt. 


ENGINE GENERATOR SETS 


1—150 KVA General Electric, Ames Uniflow 220 volt, 
3 phase, non-condensing. 


1—€62% KVA Westinghouse 240 volt, 3 phase, Fair- 
banks non-condensing. 


3—13 x 15 Uniflow Engines 150/300 RPM. for Ice 
Compressors. 


1—200/273 volt Gasoline Van Bierek 8 cyl. 1500 RPM. 


TURBO GENERATOR SETS 


ae A, General Electric ATB 240 Volt, 3 phase. 
conden 


1—80 KW Allis Chalmers 3600 RPM, 125 volt, Terry 
Non-condensing. 


PLATING SETS 
1% a G.F., 1800 RPM 5/6 volts, squirrel cage 


i2 KEW Hanson Van Winkle 24 volt with exciter, 1200 
B.P.M. with squirrel cage motor. 


TRANSFORMERS 


8—200 KVA General ~ ge Type H, 2400 volt pri- 
mary, 12()-240 secondary. 


1—200 KVA Pittsburgh 4000 volt, single phase 110/220 
volt secondary. 


1—1000 KVA General Electric Auto transformer, 3 
phase, 4150 volt, 3 phase, 2406 volts. 


THIS SEAL IS YOUR GUARANTEE 
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1—100 KVA Westinghouse, 13200 volt, 250 volt, single 
phase. 

3-—-75 KVA 440 to 220 primary, 120 to 240 secondary. 

46—50 KVA Westinghouse, 13,800 primary, 120 volt 
secondary, 

35—50 KVA G.E. 13,800 primary, 120 volt secondary. 

5—50 KVA Westinghouse, 13,800 primary, 125 volt 
secondary. 

5—50 Westinghouse 12,800 primary, 240/120 secondary. 

10—27% KVA General Electric brand new Air Cooled 
440/220 220/110 single phase. 

3—10 KVA Westinghouse Air Cooled, 450 volt, pri- 
mary, 117 Volt secondary, single phase. 


A. C. GENERATORS 


500 KW General Electric .8 PI’, 3600 RPM. ATB, 600 
volts, DC exciter 

240 KW General Electric .8 PF, 600 RPM. ATB, 600 
volts, DC exciter. 

200 KVA Allis Chalmers, 3600 RPM. 240 volt, 2 
Phase, DC exciter. 

200 KVA Westinghouse, 600 RPM, 240 volt, 3 phase, 
DC exciter. 

200 KVA Allis Chalmers, 900 RPM. 240 volt, 3 phase, 
DC exciter. 

180 KW Westinghouse, 514 RPM. .8 PF. 550 volt,. 3 
phase. 

2—167 KVA General Electric, 1200 RVM. .6 PF. 450 
volt, 3 phase. 

165 KW Electric Machinery, 514 RPM. 240 volt, 3 
phase. 

120 KW General Electric, ATB, .S PF. 
2300 volt, 3 phase. 

100 KW General Electric, ATB, 600 RPM. 240 volt, 
3 phase, DC exciter. 

62% KW Allis Chalmers, 3600 RPM. 220 volt, 3 phase, 
DC exciter. 

35 KW Columbia Elect. .8 PF. 1200 RPM. 240 volt, 
2 phase, DC exciter. 

31.3 KVA American Customs, .8 PF, 1200 RPM. 120/ 
208 volt, 2 phase, DC exciter. 

12.5 KVA Westinghouse, .8 PF., 1200 RPM, 240 volt. 
3 phase, DC exciter. 


720 RPM. 


SYNCHRONOUS MOTORS 


150 11? General Electric, T.S. 900 RPM. 4160 volt, 3 
phase, DC exciter. 


A STANDARD OF QUALITY 
THAT IS NEVER LOWERED 


rebuilt and tested by 
our Electrical Engineers 


TO N.1.S. A. STANDARDS 


75 HP. 1200 RPM. Geiierai Fiectric, 440 volt, 3 pit, 
DC exciter. 


70 HP Electric Machinery, 180 RPM. 2200 volt, 2 
phase. 


40 HP Westinghouse, 1800 RPM. 220 volt, 8 phase, 
exciter. 


35 MP General Electric, 1200 RPM. 2200 volt, 3 
phase, DC exciter. 


20 wn Westinghouse, 1800 RPM. .8 VF. 220 volt, 3 
phase. 


MOTORS—=3 ph. 60 cycle 
SQUIRREL CAGE 


1—-750 HP General Electric, 750 RPM, 6600 volt, 8 
phase, 25 cycle, 
1-150 HP General Electric IK, 450 RPM, 440 volt. 


1—125 HP U. S., 1200 a vertical hollow shaft, 
220 volt, 5 phase, 60 cye 


1—450 IIP Ridgeway 900 cell 2200 volt, 3 phase. 
1—75 HP Westinghouse, 1800 RPM, 2200 volt. 


oe HL? General Electric, Type KT, 1200 RPM, 440 
volt, 


1—60 ILP Westinghouse, 900 RPM, Type CS, 220 volt. 


3—40 HP General Electric, Type KT, 900 RPM, 220 
volt, 3 phase. 

1—35 HP General Electric, Type 1, 600 RPM, 350 volt, 
3 phase, 


2—10 - Westinghouse gear 440 RPM, output 440 volt, 
3 phase. 


MOTORS—3 ph. 60 cycle 


SLIP RING 
1450 ~ General Electric, 425 RPM, ITC, 440 volt, 
25 
+208 uP General Electric, 720 RPM, IM, 440 volt, 
eye 


1—60 HP, General Electric, 600 RPM, MT, 220 volt. 


oe General Electric, Type MT, 600 RPM, 220 
volt. 


1—50 HP F & B, 1800 RPM, BV, 220 volt. 

1—50 HP General Electric, 900 RPM, IM, 440 volt. 
1—40 HP Cont. 1150 RPM, SA55, 220 volt. 

1—40 HP General Electric, 1130 RPM, MT, 220 volt. 
1—40 HP General Electric, 900 RPM, MT, 220 volt. 
1—40 HP Generai Electric, 900 RPM, MT1, 2000 volt. 


‘FOR. POWER” 


4EMPHILLs.CO. 


, 1604 53rd STREET, NORTH BERGEN, N. J. 
_ PHONE NEW YORK—LONGACRE 5-3227 


PHONE NEW JERSEY—UNION 3-2600 
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DIESEL POWER 


1250 KVA FAIRBANKS-MORSE GENERATOR SET, MODEL 38D8% WITH NEW 
ELECTRIC MACHINERY ALTERNATORS, 3 PHASE, 60 CYCLE, 2300 VOLTS. 


This unit is complete with switchboards, heat exchangers, pumps, cooling tower, 
silencers, and all other necessary accessories. 


Some of Our Other Offerings 


50 AND 60 CYCLE HEAVY DUTY DIESEL GENERATORS 


KVA Make HP Model RPM 
1250 Fairbanks Morse..............-.. 1600 38D81/ 720 
1250 1500 LS-8 327 
1250 General Motors................. 1600 16-278A 720 
1250 1500 6MI-53 300 
1000 Fairbanks Morse................ 1200 38D814 600 
900 General Motors................. 1200 12-567 720 
625 Superior......................- 750 OS 327 
400 Ingersoll Rand.................. 460 S 600 
300 Fairbanks Morse................ 360 Y 257 
156 Fairbanks Morse................ 150 32E14 300 
100 150 E 325 (BC) 


DIRECT CURRENT DIESEL GENERATORS 
IN STANDARD AND SPECIAL VOLTAGES 


KW Make HP Model RPM 
1000 Fairbanks Morse................ 1600 38D814 720 
1000 General Motors................. 1600 16-278A 720 
660 Cooper Bessemer................ 950 LS 327 
300 450 VO 400 
100 General Motors................. 150 3-268A 1200 
100 150 GDB-8 1200 
WRITE FOR BUSINESS 
SULLETINS SCHOONMAKER CO., INC. 1888 
DIESEL 50 Church Street, New York 7, N. Y. 


2 DIESEL 
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RE-NU-BILT 


THE 
TRADE MARK 


Behind this name 


ELECTRICAL EQUIPMENT 
REBUILT BY SPECIALISTS 


that means 
“SUCCESSFUL 
OPERATION 


SPECIAL 


General Electric Spirakore transformers 167 
KVA, 2400/4160Y volt primary, 120/240 volt 
secondary, single phase 60 cycle, OISC. Can 
also furnish 240/480 volt secondary. 


wound. 


GUARANTEED” 


MOTOR GENERATOR SETS 
3 ph. 60 cycle 


D.C, A.C, 
Qu. KW Make Speed Volts Volts 
1000 Whsc. 514 600 4150 
1000 G.E. 900 600 2300/4150 
2 1000 " 600 6600/12500 
Al. Ch. 720 450 
750 275 
750 G.E. 275 2300/4150 
500 G.E. 720 2300/4150 
500 720 600 6600/13200 
500 =G.E. (3 u) 1200 250 44 
500 G.E. 720 6 4400 
400 G.E. (3 u) 720 125/250 2300 
400 Whase. 1200 250 2300 
300 G.E. 900 250 44 
300 G.E. 720 /4 
250 =G.E. 720 275 2300/4000 
4 250 G.E. 1200 2 44 
200 +G.E. 720 125 440 
100 G.E, 1165 2. 440 
100 «=G.E. 1170 12 22 
4 90 G.E. 1180 220/440 
7 75 Cr. Wh. 1160 50 220/440 
75 G.E. 1180 125 300 /4 
60 Cr. Wh. 750 250 220/440 
G.E. 1145 12 
48 G.E. (3 u) 1750 440 
35 Whse. 200 230 240 


FREQUENCY CHANGER SETS 


1—1000 KW—GE—2 Unit—3 Brg. Con- 
sisting of—1400 HP—4400 V, 3 ph. 
25 Cy. Motor and 1000 KW—2300 V. 
—8 ph. 58.3 cycle gen. with exciter 
be reconnected for 800 KW 

ph. 


1—840 KW—GE2 unit with 2 exciters 
consisting of 1700 HP—2300 V, 3 ph. 
25 cycle motor and 1200 KVA.—.7 pf. 
2400 V. 3 ph. 60 cycle gen. 


ROTARY CONVERTERS 


60 Cycle 

D.C, A.C, 

KW Make Speed Volts Volts 
1—1500 Whse. 720 600 2300 
1—1000 G.E. 900 600 11000 
1—1000 Whee. 900 600 11000 
1— 750 Whse. 900 600 13200 
1— 750 Whee. 720 250 6600 
1— 500 G.E. 900 250 2300 


A REPUTATIO 
FOR QUALITY 
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TURBO-GENERATOR SETS 


1—3000 KW Whse. 3750 Kva. 2300 V. 3 ph. 
60 cy. with Parsons 200 lb. Cond. turbine. 

1—3000 KW G.E. 3759 Kva. 2300 V. 3 ph. 
60 cy. with G.E. 200 lb. Cond. turbine. 

1—2500 KW G.E. 3125 Kva. 600 V. 3 ph. 60 cy. 
— 200 lb.; 15 Ib. auto extraction tur- 
ine. 


SPECIAL 
1—2500 KVA G.E. Auto Extraction, 225 
ibs., 500” F.T.T.—20 Ibs. extraction. 
Surface condenser, 600 volts, 3 phase, 
60 cycle. Panel and all auxiliaries. 


1—2000 KW G.E. 6600 V. 3 ph. 60 cy. with 
G.E. 175 lb. Cond. turbine and d.c. exciter. 

1—1500 KW G.E. 1875 Kva. 480 V. 3 ph. 60 cy. 
with G.E. 200 lb. Cond. turbine. 

2—1250 KW G.E. 1560 Kva. 2300 V. 3 ph. 
60 cy. with G.E. 175/200 lb. Condensing 
turbine. 

1—1250 KW Al. Ch. 1560 Kva. 2300 V. 3 ph. 
60 cy. with 200 lb. Condensing turbine. 
1—1000 KW G.E. 1250 Kva.—2300/4100 V. 
3 ph. 60 cy. with G.E. 135/175 lb. Cond. 

turbine. 

1—500 KW G.E. 625 Kva.—240/480 V. 3 ph. 
60 cy. with G.E. 200 lb. Cond. turbine. 
1—300 KW G.E. 375 Kva. 480 V. 3 ph. 60 ey. 
with G.E. 200 lb., 10 lb. back pressure 

turbine. 

1—300 KW AI. Ch. 120/240 V. d.c. geared to 
Whse. 440 lb. Cond. turbine. 

1—200 KW G.E. 600 V. 3 ph. 60 cy. with 
150 lb. non-cond. turbine and exciter. 
1—125 Kva. G.E. 2300 V. 3 ph. 60 cy. with 

125/200 lb. Non-Cond,. turbine. 

1—60 KW Whse., Condensing, 200 Ibs. with 

60 KW. 120 V. D.C. Gen. 


SYNCHRONOUS CONDENSERS 


Qu. Kva. Make Type Volts Speed 

1 4000 Whse. 4150 600 

1 4000 G.E. TSC 2400/4800 900 

1 600 G.E ATI 600 900 

1 500 G.E ATI 480 900 
SPECIAL 


500 HP—GE—KF-559—3575 RPM—2300 
Volt Sq. Cy. Motor connected to Byron 
Jackson 325 GPM—10 stage, 3500 ft. 
head pump. 


N 43 HOWELL ST., 
Phone—Journal Square 2-3334 
Also N. Y. City Line—Rector 2-7150 


THE NAME 
that says: 


“OUR 
REPUTATION 


Newly IS YOUR 
PROTECTION” 

A. C. MOTORS 

3 ph. 60 cycle 

SYNCHRONOUS 
P Mak b> Volts Speed 
2—35000 GE. Ts 2300 257 
1—2100 G.E. ATI 4600 614 
2— 900 Al.Ch. (New) 2200 180 
1— 600 G.E, ATI 600 900 
1— 400 G.E, TS 440 600 
2— 350 G.E. Ts 2200 150 
1— 100 Whase. 600 

SLIP RING 
1—1000 Whse. CW 2300 700 
1— 900 G.E. IM 300 80 
— 750 Whase. Cw 2200 337 
— 450 Cr. Wh. SR-31 2300 3 

— 450 G.E. I 440 506 
— 350 G.E. MT-442Y 2200/ 253 
— 306 Whase. 440 1750 
— 250 Whse. Cw 2200 500 
3— 200 G.E, IM 440/550 435 
— 250 G.E MT-424Y 4000 257 
— 1€0 Al.Ch. ANY 220 435 

SQUIRREL CAGE 
—700 G.E. KT 2300 705 
250 G.E, IK 440 600 
00 G.E, IK 550 865 
—150/70 G.E. IK 440 1170/870 
00 G.E, IK (Vert.) 2300 450 

—100 G.E. 2200 
SPECIAL 
MERCURY ARC RECTIFIERS 

1—750 KW—GE—Type RHW—6 Anode 
575 V, D.C. Form C with 2300 V, 60 
cycle transformer and switching equip- 
ment. 

1—500 KW—GE—Type RHW—6 Anode 
575 V, D.C. Form B with 2300 V, 60 
cycle transformer and switching equip- 
ment. 


D. C. MOTORS 
HP Make Type 
2—800/1000 Whse. 
1—800 G.E. MPC 
1—765 G.E. MPC 500 
1—700 G.E MCF 
1—650 G.E MPC 250 
1—375 G.E MPC 230 
2—350 G.E MPC 250 
1—335 Whse. MQ 250 
—300 G.E, DMC 230 
1—300 G.E. MPC 230 
1—250 G.E. MPC 230 
1—230 Al. Ch. 230 
1—150 G.E. Cc 
8—150 Cr. Wh. 83H-TEFC 230 
1—150 Cr. Wh. CMC-65H 230 
2—125 G.E, CO-1832 23 
1—125 G.E CD-125 230 
1—115 Rel. 
4—101 Whse. sk 


BELYE 


OF BUILDING 


Main Office and Shop 


INC. 


Volts Ss 
450 /720 
600 600 


1045/1350 
150/525 
115/145 
450/900 


JERSEY CITY 6, N. J. 
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| 
450 
300/900 ‘ 
400/600 
275/550 
400/500 : 
700 
250/450 
890 
1160 
1200 
485/950 
8 
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Reliably Rebuilt—YEAR Guarantee 


A. C. Motors D. ¢. Motors D.C. Miscellaneous 
Generators since Generators 
Squirrel Cage Motors | 239 v. Variable Speed 600 V. Pyrometers 
H.P. Make Type Speed 40--Leeds & Northrup Model 
300 West. cs-8755 1700 |4-P- Make Type Speed | KW C-S & R. 
150 Ch. 720 | 150/200 West. SK 400/1200 | 200 Cr. Wh. 900 
147 West. ey. 7151100 10501 400/1000 | 3° Burke 1750 D.C. Starters 
125 Cent. 150] 75 Cr. Wh. CMC 375/750 | ED. 
25 BI.Prod. BB. 1150] C480 /1100 DS. 
125 TEFC 1200 | 50 West. SK 500 /1500 100-230 V. | Cutler-Hammer, 
100(3) G.E. xP 900 | 40 G.E. cD 500/1500 250. manual, 1 H.P. to 3 H.P. 
GE. TEFC 900 | 35 G.E. RF 500 /1500 250-5 H. P. 115 Cutler-Ham- 
100 1200] 25 G.B.(3)  500/1500 | KW Make Speed! H.P. 230 V. General 
100 Al. Ch. 680 | 25 West. SK140 400/1200 | 330 Elliot 1200 Electric, compound. 
7% «GE. KF 3600} 20 (2), | 300 (2) GE. 1200] 
75 Al. Ch. 1800 | 15 West. | 150 West. 900 
7% #§6G.E. 1K 1800 | 15 E.D. 10S 500/1500 | 150 West. 1180 
7% GE. KT-347 1200 | 15 West. SK 250/1500 | 150 G.E. 600 A.C. Starters 
50 Master PA-405 1760 | 10 G.E. RF10 600/1800 | 50 GF. 1200 
GE. KF-504 1150 10 West. SK 600/1200 | 40 GE. 1750 “on uP Gk. Red. 
50 Ideal A 1150 10 G.E. RE 400 /1600 30 Cont. 1200 Volt. 440 Vv. Synchronous 
50 «GE. Class 2G 1200] 10 G.E. RF 400 1200 | 25 GE. 1200 Starter. 
50 West. xP 900 15 GE. 1750 AL. 
6GE. xP 1800 Star 1750] 4950 Cuter-Hammer 
40 GLE. xP 900 7% West. 1200 440 V. 
30 West.  CS-445 875 230 V. 5 West. Ward-Leonard, 
25 West. (2) 38-364 3450 1100714 H.P. Cutler-Hammer, 
2% GE. xP 1200 | 350 Al. Ch. 500 125 V 440 V. 
Slipri M 100 G.E. cpP 1750 
ipring Motors 100 West. SK163 1150 | Kw Make Air Compressors 
600 Cr. Wh. 514 | 60 West. SK160 680 | 250 GE. 720] 140x6 Gardner. 30 Ibs. 
150 =G.E.(2) IM 600 | 50 West. SK133 1300 } 100 (2) West. 900 | 121%4x12 American, 125 Ibs. 
100 Al. Ch. 695 | 50 Diehl K10 850 | 100 G.E. 1200 
100 Wagner 25cy. 480 | 50 West. SK 750 | 50 Sturt. 2800 Pumps 
75 G.E. (2) IM 690 | 40 G.E. RC 1750 | 40 Cent. 1450 
60 G.E. TEFC 720 40 G.E. RC 1075 20 Delco 1200 | LeCourtnuey—5 stage, 675 GPM, 
50 ARY 600 | 40 DIC 1050 | 15 GE. 
50) =G.E. (2) 514 | 35 West. SK 1150 | 10 Rogers 1450 
40 GE IM 1200 | 30 GE. RC 1100 | 7 2 West. 1200 M. D. Blowers 
40 GE. MT-352 600 | 30 West. SK 975 5 G.E. 1750] 501200 CFM—American, 3” 
30 = West. (2) CI 900 | 25 Rel. 92T 1150 static. 
100—3000 CFM—U.S., 3” static. 
30 G.E. MT-042 720 25 Ww est’(4) SK113 860 \ 75—200 CFM—Bayley, 2” static. 
Synch 2% ED. 108 300 Low Voltage HP. Spencer. 
ynchronous Motors 20 West. SK60 1750 
600 900} 20 West. SK83 1750 | Amps- 230 V. D.C. 
150 Cr. Wh. 90] 20 GE. cD 1200 | 5000 Monorail Hoist 
OF 1200 | 20 Star (2) SH B30 *99 | 2000 H.V.W. 6/12 
1000 Col. 6/12] 17--4000#% Shepard 
Generators 1000 H.V.W 12/24] 1- 000g Cleveland 
1-80002% Shepar 
Mabe Speed Stor 15) 1 3000# Cleveland 
150 600 115 V. 1000 G.E. 15] 9000# Harnishfeger 
100 West. 600 600 Rel. 24] 2--2000% Shepard 
aS. to A.C. Gen. 25 Star SQI5L 2400 | 1600 GE. 30 400 Cycle Gen. 
Size Make D.C. AC. | 25 GE. CDM85 1800 | 300 G.E. 50 i 
25 Star 115 10] o5  CDM95 1200 | 1200 GE. EVA. 
25 Ideal 115 440 ger i 800 ..E. 30 
25 El. Mehy. 230 1750 100 GE. 75 Meters 
714 Hertner 115 449 | 20 West. SK110L 750 | 160 Cent. 75) 20 — Weston Portable—A.C. and 
5 El. Spee. 110 110 | 10 LA. ONA284 | 1500 West. 90 D.C. Model 155, 
ONLY PARTIAL LIST —SEND FOR LIST No. 11 
EST. 191 


New England 


146 GRAND ST., NEW YORK 13, N.Y. 
epresentative: Office: 

BOSTON, MASS. PHONE: CAnal 6-6976 READING, PENNA. 
411 Atlantic Ave. South Western Representative 10th & Exeter Sts. 


Phone: Liberty 4300 HOUSTON, TEXAS, 1400 Carr St., Phone: Charter 4-6558 Phone: Reading 2-6866 
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CHAIN HOIST 


DIESEL ENGINE 


LUBRICATING) 
OIL FILTER\ 


AC GENERATOR 


SWITCHBOARD 


D.C. EXCITER 


V-BELT HOUSING 


\OUTBOARD 
{BEARING 


NEW 1945 
561 KVA Diesel Electric Power Plant, Complete. 
(Same as photograph above.) 
Actual Use 75 to 100 hours test service only. 
Was emergency stand-by plant—Really NEW! 
SPECIFICATIONS 


GENERATOR 


Westinghouse, 187 KVA, 150 KW 80% Power Factor, 3 phase, 60 
cycle, 460 volt, 235 Ampere, 600 RPM, drip proof protected 
alternator, with 5 KW, Westinghouse SK63 exciter. 


SWITCHGEAR 


This equipment is of the cubicle type dead front. Each generator 
has control panelboard mounting the following instruments: 
0-300 Ampere A.C. ammeter, 0-80 Ampere D.C. ammeter, Unit- 
hour operation meter, Ammeter selector switch, synchroscope 
switch, voltage regulator transfer switch, enzine Governor 
motor control switch, motor operated air circuit breaker with 
breaker control switch, with current “on’’ and ‘‘off” indicator 
lights, generator field discharge switch, generator and exciter 
rheostats, and control handles, and Westinghouse type SRA2 
voltage regulator, also generator ‘‘on” indicator light. 


AUXILIARY SYNCHRONIZING PANEL 


with A.C. machine voltmeter, buss voltmeter, frequency meter, 
synchroscope and synchronizing lamps. 


GROUND DETECTOR PANEL 


bs ~- selector switch, buss voltmeter selector switch, and detector 
amps. 


DISTRIBUTION PANELS 


providing the following circuits: 

1—800 Ampere double throw knife switch 

2—600 Ampere air circuit breakers 

1—200 Ampere AQB breaker. 

1—100 Ampere AQB breaker 

18— 50 Ampere AQB breakers 

9— 35 Ampere AQB breakers 

7J— 15 Ampere AQB breakers 

including also: 

38—15 KVA Westinghouse air-cooled type VR 480/450 volt pri- 
mary, 120 volt secondary air-cooled transformers. 


POWER HOUSE AUXILIARIES 


2—1 ton Monorail chain blocks. 
1—1 H.P. motor driven Buffalo ventilating exhaust fan. 


ENGINE 


240 H.P. 600 RPM, Buckeye, Model 80, 4 cycle, 4 cylinder, 10%” 
bore i2” stroke’ full diesel, cold starting,’ totally wicheowh, 
pressure lubricated. 


STARTING SYSTEM 


% H.P. electric motor driven Gardner, 250 lbs. compressor. 
Auxiliary gasoline driven 250 lbs. Gardner-Denver compres- 
sor. 3—Air starting tanks. 


COOLING SYSTEM 


Each engine has Buffalo, type EWC, size 15, evaporative cooler 
with individual motor driven pumps and fan, damper and 
temperature control. 25 gallon surge tank with each engine. 


FUEL SYSTEM 


With the three engines, there are two 100 gallon fuel oil Da 
tanks with motor driven pump and complete electrical control. 
Each engine has complete Bendix fuel injection pumps and 
injectors and suitable filters. 


LUBE OIL SYSTEM 


Each engine is equipped with Hilco-Hyflo type FOA lube oil 
purifier which is equipped with necessary heating elements 
and aa control. Engines are arranged for dry sump 
operation. 


EXHAUST SYSTEM 


Each engine is equipped with MUC-12 Maxim exhaust silencer, 
and including also flexible seamless steel exhaust line. 


ENGINE INSTRUMENT AND CONTROL 


Each engine has the following: Motor operated Woodward Gov- 
ernor, Selective pyrometer for exhaust gasses, lubricating oil 
pressure gauge, lubricating oil inlet and outlet thermometers, 
water outlet thermometer. Honeywell alarm signal system. 


IMMEDIATE SHIPMENT!—Can Start Shipping Today! 
WIRE or PHONE! 


L. J. LA 4% D g INC., 146 Grand St., New York 13, N. Y., 
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Phone CAnal 6-6976 
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... always a 


wide selection 
... always 
unusual values 


Listed below a few of the motors available in a hurry from Wente 


100 
100 
100 

75 


DC—230 Volt DC—230 Voit 
G.E, 600 20 West. SK 900 
G.E. PCS 440 Volt 400 20 G.E, RC 800 
Cr. Wh. CMC 225/550] 7 20 West. SK 750 
Diehl K 700 20 West. SK 500 
West. 8SK_115 Volt 15 West. SK63 800 
Vert.) 1200 15 West. SK113 Encl. 800 
G.E. 1200 15 F.M. DB. B. 150 
Roe” 20013 18 Com 180 
B.B. r. 
Rel. 440 Ve it B.B. nel. 
(Vert.) 1200/1800] ! 5 West. SK83 150 
Cr. Wh. ome 440 Volt 2 15 West. SKS0L 150 
Rel. B. P. 400/1500 f° 630 
West 3K 1200 5 West. KS Crane 
E ‘i 1200 8 5 Rel. F 41 700 
West. 775 5 G.E. 650/2700 
G.E. OMTEBB 1300 5 Rel. 131T 115v. 600/1500 
West. K 1200 4 5 West. SK 600/1200 
Al. Ch 1200 5 Rel. 78T 400/ 1600 
GE. DLC 700 5 G.E. RF11 400/1200 
El. Dy. 158 625, 1250 2% West. SK AL 94 
Rel 92TF 1800 2 .E. RF 575/ 
Rel. 131 440 Volt 0 West. SK7 850/1700 
(Vert.) 1200} 2 0 G.E. 6060/1800 
GE. Re” 1300 0 West. SK90 600/1800 
Al. Ch. 110 Volt 9251.7 10 est. SKSO0L 500/1500 
G.E. CVC116 1 20 10 Al. Ch, 500/100 
Cr. Wh. CM 110 Volt 0 1. 92TF se 
900/1200 0 West. 250/ 
Al. Ch. E120 500/1500 5 610 Cr. Wh. CM TEBB 800 
1.  25P 250/1000 0 Century R304 800 
G.E 15 10 West. 150 
FM. IRC 2 10 West. SK115 Volt 1150 
West. SK 12 3 0 Rel. 4TF 1150 
West. SK 8 0 G.E, RC9 
Rel.” 131T 1000/2000] 2 10 Rel. = GOT F 
West. SK 750/1500 3 0 West 8 850 
Diehl K9 /1 est. 
G.E cD /1 0 .E. RC29 550 Volt 850 
RF 250/1000 Colontal 950 
Lincoln 147% West. SK33 1750 
. Wh. CMC Enclosed 1800],4 774 West, SK6C 850 
Cr. Wh. CTEBB 20 «5 West. & Gen. Elec. 1750 
a (Exp.) 1200}20 5 West. & Relian 1150 
Rel. 200135 5 West. 4 
West. SK 1200 Hundieds of other’ DC motors not listed. 


SQUIRREL CAGE io in ~ EH B.B. 1300 
m 
3 ~ Cycle, 220 or 440 Volt 10 West. .CS 25 Cyele 23 
( © voltage as noted) 1 754 West. ar 1800 
Qu HP Make Type Speed| 3 734 Wagner 11VRW 1800 
250 G.E. KF Vert. 3600] 93 73° 
200 GE K-566, 2300 Voit Imperial E (New) 1200 
250 F.-M. HF, 2200 Vol 720 Approx. 200 New motors from 2 HP— 
150 Al. Ch. 1750 | 30 HP. 
2 125 Ch.Wh. 126Q 430 
138 3600 SLIP RING & SYNCHRONOUS 
3 6 Rau’ Tt 1200 | 3 Phase, 60 Cycle, 220 or 440 Volt 
50 Al.Ch. AN 900 (Other voltage as noted) 
Waser 729] 1 300 ATISYN 1800 
50 AI. Ch. 490 El. M. 2300 Volt 360 
2 35 Al. Ch. 2 phase 900 100KW G.E. ATB Syn. 900 
35 Al. Ch. 900 100 G.E. I-16 2200 Volt 450 
35 G.E. I 25 Cycle 730 75 F. M. BV 2200 Volt 1800 
30/30 West. CS TEFCBB 1800/900 75 West. +=(New) Syn. 1200 
30 F.M. QZKOpenBB 1200 60 Ideal vx 1200 
0 Cr. Wh. 900 50 G.E. 1 25 Cycle 700 
2 30 Al. Ch. AS 2 Phase 900 50 Al. Ch. 720 
0 Century AS 720 50 Ideal AV 2200 Volt 
5 Howell 1200 40 G.E. MT 1200 
FM. QZKB.B.New 1200 40 Al. Ch. 3298 
5 Wagner BP 12000} } 4 GE MT 900 
5 Lincoin 900) 2 40 West. CW 900 
5 Al.Ch. AN 720) 2 40 At. Ch. 
5 GE. M10 720 40 est. CI 730 
5 West. MS 25 Cycle 40 Burke EMV7 1150/550 
0 US. SCSPBB. 
30 Ai. Ch, 2200 Volt 720 
0 Howell N. Vert.B.B. New 1200 2 Cr. Wh. 1200 
0 Cr. Wh. 900 25 West. MW 720 
0 G.E. Kk 2200 Volt 900 25 G.E, MT Tot. Encl. 600 
0 Cleve. 900 25 G.E,. MT 400 
0 1. Ch, 900 
0 West. Mg 2 25 5 Cycle 900 ——. Volt 
est. Elev 720 | Qu HP Make Speed 
56 F.M, HLS. 3600 1 130 &, Wh. cM 550 Volt 1200 
4 15 F.M. QZKB.B.New 1800] 1 100 G.E. 1200 
2 5 West. MS 25 Cycle 7151 1 100 West. se 1800 
27—New vertical, T.E.F.C.B.B., 3 Ph., 60 Cy. 220 lows: 
i—Fairbanks-Morse, 3 HP. ty. azcu. Fr. 354, “1200 RPM ty 
2—General Electric 3 HP. ty. K Fr. 254 1200 RPM 
8—General HP. ty. re i200 
8—Delco, 7'/2 type C, Fr. 324, 
i—Howell, HP. type KV. Fr. RPM 
5—Generai Electric, 15 HP. type K, Fr. 365, i RPM 
2—Howell, 15 HP. type KV. Fr. 365, 1200 RP 
cycle, v irect connected to Bingham t stage, 
case, 3600 RPM, 3820 head, 175 GPM 
i—New Allis Chalmers 200 HP. type ARZ, 2300 Volt, 3 phase, 60 cycle, 3600 
RPM, totally enclosed fan cooled, ball bearing. 


i—i50 K 
phase, 
i—150 K 
cycle, 
i—1i00 K 
K 


900 RPM with AC control & DC panel 


W Westinghouse synchronous oy set, id volt DC, 4400 volt AC, 3 
60 cycle, R AC contro! & DC pan 
Ww General Electric M-G set 950/275 volt DC, 440 volt AC, 3 phase, 60 


900 RP 

w ye Fwy M-G set, bead volt DC, 2300 volt AC, 3 phase, 
1200 RPM w AC control & DC p 

w oe i YL. M-G set, 230 volt DC, 440 volt AC, 3 phase, 60 


6—Practi 


sets, 250 
with exciters all control and drive motors. 
M-G set, exciters and control weague in fan cooled enclosure. 
G.E. type CD. frame 1441, 
bearing, 50° Cont 250 RPM, 


cally new 40 KW Reliance & General Electric variable voltage M-G 
volt DC, 220/440 volt AC, 3 phase, 60 cycle, 1800 RPM, complete 
All motors ball bearing, enclosed 
Drive motor 
volt 400/1600 RPM, enclosed, ball 
br. 


The Wente Electric Co. 
Hamilton 


Generators Since 1906 
PHONE HAMILTON 707 


Rebuilt Motors and 


Ohio 


POWER ® January 


1948 


a 
1 
4 
1 
1 60 
1 60 
3 50 
3 1 40 
1 40 
1 25/40 7 
1 40 
2 40 
1 40 
7 40 
35 
i 1 35 
1 35 
1 35 
2 30 
5 30 
1 30 
1 30 
1 
1 25 
1 25 
: 1 25 
1 25 
1 25 
- 6 25 
7 25 
2 20 
& 2 20 
1 20 
1 20 
1 20 
1 20 
3 § 20 
‘ 1 20 
1 20 
2 20 
1—30 KW Westinghouse M-G set, 125 voit " vo " phase, cycte, 
a ; 
x 
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SQUIRREL CAGE MOTORS 


RPM 


514 
600 
3600 
340 
514 
450 


1800 


TRANSFORMERS 


General Electric Spira- 
kore Transformers, 167 
KVA, 2400/4160Y volt 
primary, 120/240 volt 
secondary, 1 phase, 60 
out- 


cycle, oil cooled, 


door type. Alternative 
same except secondary 


240 or 480 volt. 
AC & DC MOTORS 


Volts 


Make 


ENCLOSED SQUIRREL CAGE 
RPM] Volts Make 


Since 1905 
aa 
KW Volts 
400 120/940 
200 250 
175 250 
80 195 
80 195 
30 250 
22% 250 
KW Volts 
500 600 
#300 250 
200 230/250 
200 195 
50 120/125 
*50 115/230 
40 250 
25 125 


1200) 440 GF-TEFC-BB 
* 1200 dual Wagner-TEFC-BB 
* 1800 dual Master-TEFC- 
1200 dual GE-H!1 Slip-TEFC-BB 
1090 220/440 GE-KR, high slip 
1200 dual aster-TEFC-B 
1200 Wagner TE-BB 
dual GE-TEFC-BB 
440 te.-TF-' 
1800 dual Delco-TEFC-BB 
1200 dual Rel.-TEF 
1290 220 GE-TE-BB 
90 220 Wagner-TE-RB 
1200 dual Delco-TEFC-BB 
dual Delco-TEFC-BB 
dual L. Al.-TE-BB 
200 =dual Ref-TEBRB 
3600 220 Haskins-TEFC 
800 dual 
800 dual Deloo-T E-B. 
200 =«dual 
3600 440 Delco-TE 
800 dual Wesche-TE-BB 
3600 220 Ohlo-TE-BB 
800 440 Wtg.-TE-BB 
800 dual Delco-TE-BB 
200 Cr.Wh.-TE 
4440 GE-TE 
800 220 Delco 
800 6440 Delco-TE-BB 
200 440 Wtg.-TE-BB 
‘ew Motor 


SLIP RING MOTORS VERTICAL MOTORS—Cont'd 
HP RPM Volts Make HP RPM Volts Make 
500 900 440 GE-3 Brg. 20 800 230D.C. GE 
400 1200 2300 AL. Ch bane 
400 1320 440 GE-IM 15* 1800 440 Al. Ch.-Cage 
Al. Ch. 15 1750 110D.C. Wtg. 
15 1150 230D.C. GE 
200 514 440 Triumph-C 15 600 440 Al. Ch.-Cage 
78 300220 GEM 12% 900 220 Al.-Cage 
60 900 2300 Burke 10 230 D.C. 
esche 10 900 220 Wtg.-Cage 
7% 1800 600D.C. Peerless 
50 440 Al. Ch. 7% 900 440 Burke 
3800 7% 700 230D.C. GE-Cage 
40 900 Wig.-HF 6 850 110D.C. Rel 
5 1400 230D.C. R.&M. 
2 4 1650 110D.C. Watson 
33 908 3300 Ridgeway 3 1700 230 D.C. Watson 
3 1200 dual Wtg.-Cage 
30 1800 2300 Wtg.-CW 
ual Wtg.-Cage 
2 1800 230D.c. GE 
30 600 2300 Al. Ch.-ARY 2 1800 220 L. Al.-Cage 
25 720 dual Watson-KH = 
25 600 220 Watson-KH 
20 «1800 440 Al. Ch. 
20 900 2300 GE-I 
Wes.-HF SYNCHRONOUS MOTORS 
HP RPM Volts ia; Make 
VERTICAL MOTORS 1200 900 GE-ATI 
HP RPM Volts Make 225 2200 Ge! 
200 1200 440 Al. 1. Ch.-8 250 GE 
150 1200 2300 E-SR 2007 225 2200 Weg. 
150 1200 440 GE-Caxe 175 225 208 GE 
125 1200 2300 Al. Ch.-Cage 160 600 440 GE 
100 1200s 440 GE-Cage 160 164 440 GE 
75 1200 2200 E-C 125 150 440 GE 
75 360 220 Tdeal-Cage 120 225 220 E-M 
60 1800 230 D.C. 115 164 208 GE 
60 1200 440 aL Ch.-Cage 60 360 2200 GE 
50 1800 440 GE-Cage 50 46360 440 GE 
50 2 Wtg.-Cage 30 900 440 Wagner 
50 600 440 Al. Ch.-Cage 30 720 440 GE 
40 1800 220 c-Cage 30 600 550 GE 
40 1700 GE 30 450 dual 
40 1200 440 Wtg.-SR 30 360 550 GE 
40 1200 220 GE-Cage 30 327 220 E-M 
40 950 230D.C. We. 25 1800 220 w 
35 1800 440 GE-Cage 25 450 220 E- 
35 1200 2300 Al. Ch.-Cage 25 300 220 Ideal 
35 450 440 GE-Cage 20 900 220 Wee. 
30. 1200 dual Wtg.-Cage 20 600 220 FE-M 
25¢ 1550 230D.C. GE 15 .800 220 ‘agner 
25 1200 200 GE-Cage 10 1800 220 agner 
25 850 230D.C. Wte. 10 1200 220 agner 
20 1200 Al. Ch.-Cage 7% 1200 440 agper 
INN 
- 


DIRECT CURRENT GENERATORS 


RPM Manufacturer Description 

300 Westinghouse Ce d, Int le Pedestal Bearings 

375 Jantz & Leist Compound “Wound, Pedestal Bearings 

450 Westinghouse Compound Wound, Pedestal Bearings 

500 Jantz & Leist Compound Wound, Double Shaft Extension 
400 Jantz & Leist Compound Wound, Double Shaft Extension 
300 Triumph Compound Wound 

765 Westinghouse Compound Wound 


MOTOR GENERATOR SETS 


Generator Mfgr. 
General Electric 


General Electric 
Crocker-Wheeler 


General Electric 
Burke 
Westinghouse 
Reliance 
General Electric 


* These Motor Generator Sets are unused. 


SYNCHRONOUS MOTORS 
MOTOR GENERATOR SETS °@ 
STEAM ENGINE GEN. SETS 


POWER @ January 1948 


GENERATORS 


710 HP, 1 P.F., 720 RPM, 13200/6600 Volts, Genera 


A. C. Motor 


Electric, Synchronous 
450 HP, 1200 RPM, Capen Electric, Synchronous 


300 HP, 


1 P.F., 600 RPM 


Synchronous 
300 HP, 900 RPM, General Electric, Synchronous 
95 HP, 1200 RPM, Burke, Synchronous 
75 HP. 1800 RPM. Westinghouse, Induction 
60 HP. 1800 RPM “Century, Induction 
35 HP. 1200 RPM, General Electric, Induction 


e PUMPS 
CONTROL EQUIPMENT 
ELECTRIC EQUIPMENT 


SLIP RING MOTORS 


, 2300 Volts, Allis-Chalmers, 


933-943 HARRIET ST. 


PHONE MA. 3024 


CINCINNATI 3, OHIO 


HP 
350 440 GE-I 
250 2300 Triumph 
223 4150 GE-FR 
125 220 A-C 
100 220 A-C 
100 220 A-C 
75 2300 Wagner " 
75 220 GE-I 
60 2300 GE-KT 
2300 Wtg.-Cs 
40 2300 Wte.-Cs 
35 220 FT. Wayne 
30 220 GE-HI 
25 2300 GE-I 
25 220 GE-FTR 
25 220 Wtg.-Cs nae 
25 220 Wagner ; 
25 440 GE-I é 
20° 220/440 ¥F-Morse 
20° 2300 F-Morse 
20 440 Wtg.-CCL 
20 2300 Wtg.-Cs 
20* 220/440 Master 
15 220 GE-KT : 
15 220 Wtg.-Cs 
125° 
71% 
7% 
7% 
7% 
5” 
5 
5° 
| 
3 
2 
1% 
1% 
1% 
1 
1 
1* 
: te 
| 
g? 
4 
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NEW Never Installed 


CONDENSERS 


9300-Sq. Ft. to 100-Sq. Ft., Surface Type in Stock NEW 
ALSO NEW CONDENSER AUXILIARIES 
Circulating and Condensate Pumps, Air Evactors, Etc., Etc. 


WE CAN SAVE YOU: 3314% TO 75% 


OUR RECENT OUTRIGHT PURCHASE OF MANY THOUSANDS OF DOLLARS 
INCLUDES NEARLY EVERY ITEM USED IN POWER PLANT OPERATION 
SPECIALS: 1—5000-KVA., G.E., 450+, 720 F.TT. 2300-volts 


4—2250-KVA.,450+, 720 F.TT., 480-volts 
2 of 2250-KVA., are Non-Condensing 


TURBO-GENERATORS 


NEW & USED 
IMMEDIATE DELIVERY 


Automatic Extraction, 625-KVA., Westinghouse Turbo-Generator 250#G. psi. 5/25# Extraction. Shaft 
Exciter Switchboard, Etc. Condition, Excellent 


USED TURBO-GENERATORS: Partial List Only of Our Stock 


5000-KVA. 450#, 720°-F.TT., 2300-V. 1865-KVA. G.E., Cond., 200#, 2300-V. 

7800-KVA. G.E. 2504, 2300-V., Sur. Condenser 1865-KVA. G.E., Aut. Extr., 200%, 30#-Back, 2300-V. 
5000-KVA. G.E. 200#, 100-Deg., 2300-V. 1250-KVA. Allis-C. Non-Cond. 1604, 25-Back. 2300/ 
3750-KVA. G.E. 200#, 2300-V., Condensing 937-KVA. Moore-Allis, Non-Cond., 2004, 25#-Back 
2500-KVA. West., 200#, 2300-V., (1-GE.) 937-KVA. Allis-Chalmers Cond., 200#, 480-V. 
2850-KVA. G.E., 450#, 720°-F.TT., 480-V. 625-KVA. West., Aut. Extr., 2504, 25#-Back, 480-V. 
2500-KVA. G.E., Aut. Extr., 200#-psi., 25#-B., 480-V. 625-KVA. G.E., Non-Cond., 2004, 25#-Back, 2300-V. 
1865-KVA. Elliott, 3504, 550-F.TT., 2300-V. 500-KW., Several Good Units Available 


Bulletins Nos. 205, 208, 249 — Free For the Asking: Write Today 


CHARLES WEAVER & COMPANY 
Penobscot Building ENGINEERS Detroit 26, Michigan 


POWER ©@® January 1948 
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POWER PLANT 


MACHINERY 


IMMEDIATE DELIVERY 


sis, 


960 I.H.P., 18” diameter x 16” 
stroke, 3 cylinder, 327 RPM Skin- 
ner Vertical Unaflow non-condens- 
ing engine, 150 lbs. pressure direct 
connected to a 750 KVA—600 KW, 
80% P.F., 40° C rise, 3 phase, 60 
cycle, 2300/600/480/240/208 volts 
327 RPM Electric Machinery alter- 
nating current generator equipped 
with a 15 KW, 125 volt, 1450 RPM 
V-belt Electric Machinery Exciter, 
Switchboard panel with instru- 
ments and General Electric volt- 
age regulator, 


<— ACTUAL PHOTOGRAPH 


EXCELLENT CONDITION 
COMPLETE INSTALLATION 


TURBINE-GENERATOR UNITS 


3 phase, 60 cycle 
3750 KVA G.E. 250 lbs. pressure, 4160 volts 3600 RPM complete 
surface condenser. 
2500 KVA Westinghouse condensing 180 lbs. pressure, 2300 volts, 
3600 RPM complete surface condenser, exciter. 
1875 KVA Westinghouse non-condensing 150 lbs. pressure, 15 lbs., 
back, 480 volts, 3600 RPM complete with switchboard. 
1250 KVA G.E. condensing, 200 lbs. pressure, 2300 volt, 3600 RPM 
complete exciter, condenser, panel. 
625 KVA G.E. non-condensing 150 lbs. pressure, 15 lbs. back, 
2300 volts. 3600 RPM complete exciter, panel. ; 
625 KVA Westinghouse automatic bleeder condensing, 250 lbs. 
pressure, 20 lbs. gauge, 480 volts, complete condenser. 
500 KVA Westinghouse non-condensing 150 lbs. pressure, 10 lbs. 
back 240 volt, complete exciter and switchboard. 
375 KVA G.E. cendensing, 125 lbs. pressure, 2300 volt, 3600 RPM 
complete surface condenser and panel. 
125 KVA Westinghouse non-condensing, 175 to 200 lbs. pressure. 
0-10 Ibs. back, 240 volts with exciter, panel. 
125 KVA G.E. non-condensing, 175 to 200 lbs. pressure, 10 lbs. 
gauge back, 2300 volts, 3600 RPM complete. 
100 KVA Westinghouse non-condensing, 125 to 150 lbs. pressure, 
10 lbs. gauge back 2400/600 volts, 3600 RPM. 
* 


* 

225 KVA E.M. 2300 volts, 200 RPM generator direct connected 
to 19’°x24” Chuse Unaflow poppet valve engine. 

187 KVA G.E. 2300 volt, 225 RPM Generator direct connected to 
15x19” Chuse non-releasing Engine. 

180 KVA G.E. 240/440 or 550 volts, 200 RPM generator direct 
connected to 18x21" Chuse non-releasing Corliss engine. 


ENGINE-GENERATOR UNITS 
DIRECT CURRENT 


1000 KW Westinghouse 250 volt, 514 RPM Generator direct con- 
nected to 3600 RPM Westinghouse bleeder condensing tur- 
bine. 

400 KW Maximum, Crocker Wheeler 125 volt, 300 RPM Generator 
direct connected to Skinner Unaflow Engine. 

200 KW Burke 3-wire, 250 volt, 360 RPM generator direct con- 
nected Ames 4 cylinder vertical Unaflow non-condensing 
engine, 150 lbs. pressure complete switchboard. 

75 KW Allis Chalmers-Terry, 125 volts, 2400 RPM 150 lbs. pres- 
sure non-condensing turbine generator unit. 

60 KW New Westinghouse 120 volt Marine type turbine gen- 
erator units (3). 

35 KW G.E. 125 volts, turbine-generator unit. 


ENGINE-GENERATOR UNITS 
ALTERNATING CURRENT—3 phase, 60 cycle 
750 KVA G.E. 2300 volts 150 RPM generator direct connected 

28”"x32" Chuse Uniflow engine. 
500 KVA Westinghouse 600 volt, 514 RPM Generator. 


375 KVA G.E. 2300/480 volt, 180 RPM Generator direct connected 
to 21x24" Chuse non-releasing Engine. 


600 NATIONAL CITY BANK 
CLEVELAND 14, OHIO 
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MOTOR GENERATOR SETS 


1500 KW Allis-Chalmers 550/600 volts, 300 RPM direct current 
generator direct connected 2190 HP, 3 phase, 60 cycle, 
4000/6600 volts synchronous motor. 

500 KW Allis 250 volt, 1200 RPM direct current Generator direct 
connected to 3 phase, 60 cycle, 4000 volts Synchronous Motor. 
500 KW Allis 250 Volt, 720 RPM direct current Generator direct 
connected 3 phase, 60 cycle, 2300 volt Synchronous Motor. 
300 KW Allis 250 volt, 600 RPM direct connected 3 phase, 60 
cycle, 4000/2300 volts Synchronous Motor. 
6242 KVA G.E. 3 phase 60 cycle, 2300 volts, 1200 RPM alter- 
nator direct connected 75 HP, 115 volts direct current motor. 
50 KW Westinghouse, 125 volt, direct current generator direct 
connected 75 HP, 3 phase, 60 cycle, 2300 volt motor. 


WIRE OR PHONE 
ONG DISTANCE 422 
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Make 


BOILERS 
6—Express Boilers, modified D type, Fos- 
ter Wheeler, 30,000# steam/hr., 435# 
press., with economizers, superheaters, 
desuperheaters, oil burners, etc. 


2—Boilers, single pass., header-type, Bab- 
cock & Wilcox, built 1941, 22500# 
steam/hr., at 250# press. 


2—Wickes Boilers 628 H.P. 3 drum, 250 
pounds pressure. 


8—B&W. D type, 580# press., 5400 sq. ft. 
heating surface. (3 are new) 


1—B&W, stationary boiler, 40,000# steam 
per hour, 1000-1500# press. (complete 
installation, unused). 


6—Cyclotherm 3000 pounds steam per 
hour, 125# press. 


10—Cleaver-Brooks, 2000# steam pr. hr. 
35# press. 


TURBO-GENERATORS 


6—300 KW G.E. type ATI 3/60/450, 1200 
RPM cond., compl. with 40 KW excit- 
ers, condensers, switchboards. 


2—200 KW Westinghouse, 3/60/450, 1200 
RPM cond. (NEW). 


8—200 KW, G.E. type ATB 3/60/450, 1200 
RPM, cond. and non-cond. 


2—132 KW G.E. type ATB 3/60/450, 1200 
RPM, cond. 


2—375 KW West'hse 180/240 V, DC, 3000 
Amp, 1200 RPM, cond. 


12—150 KW West’'hse type SK, 120 V, DC, 
1200 RPM, cond. 


20—60 KW West’'hse type SK, 120 V, DC, 
1800 RPM cond. 


NOTE—MANY GENERATORS FOR SALE 
SEPARATELY WITHOUT TURBINES 


CONDENSERS—(New) 
10—3800 sq ft 54e copper nickel tubes 


WRITE OR CALL 
FOR DETAILS 


DIESEL ENGINES 


DISTILLING PLANTS 


2—40,000 gallons per day, Foster Wheeler 
triple effect low pressure 

1—80 tons per day, Condenser Service, 
double effect 

4—8000 gals. per day Griscom Russell 
Soloshell double effect complete with 

pumps 

3—5000 gals. per day, Cleaver Brooks 
self contained units complete with 
pumps and fans 

10—2000 gals. per day Kleinschmidt vapor 
compression distiller mfd, by Badger. 

1—750 gals. per day, same as above. 


MOTORS 


G.E., 6000 HP 3/9344/2700 V 400 RPM or 
3800 HP 3/60/1700 V 257 RPM. 


HOISTS 

10—Main drum 100,000# pull at 10 FPM 
to 3000# pull at 400 FPM, 2 Gypsies 
12,000# pull at 125 FPM, driven by 50 
HP 230v. D.C. motors 525—1800 RPM. 

15—Main drum 15,000# pull at 78 FPM, 
3360# pull at 348 FPM and 2 auxiliary 
drums. Driven by Chrysler 28.35 H.P. 
gasoline engines. (NEW). 


AIR COMPRESSOR 


1—8000 CFM, dischgr press. 100# Inger- 
soll-Rand, turbine driven. 


LIQUIDATION SALE—Modern Equipment 


M H.P. R.P.M./Cycle Cylinders’Bore & Stoke Year Reverse & Reduction Gear 

4 General Motors 16-258S 1800 900 4 16 9%" x12’ 1943 2.41:1 (fluid coupling) 
2 Hamilton R.B.99-D.A. 1600 700 2 9 9%" X<13%" 1944 
2 General Motors 12-278A 1200 750 2 12 8%" 10%" 1944 Falk 2.5:1 

36 General Motors 12-567ATL 900 744 2 12 814" x10’ 1942-44 Falk 2.5:1 
2 General Motors 8-268A 500 1200 2 8 614" xT" 1943 2.64:1 
2 Fair Morse 38 O/P 300 1200 2 6 “x<6" 1936 
4 Buda 6LD468 95 4 6 44%"x54’ 

A. C. DIESEL GENERATOR SETS 
Make of DC Generator 
KW Volts Cycles Phase Generator KW Volt 
3 General Motors 8-268A 350 1200 2 8 64" x7” 1943 200 440 60 3 Westinghouse 40 120/240 
1 General Motors 3-268A 150 1200 2 3 64" x7" 1943 100 440 60 3 Century 2 120 
1 Fairbanks Morse 36A 110_— 1200 4 8 644"X74" 1936 80 450 60 3 Fairbanks Morse 3 120 
D. C. DIESEL GENERATOR SETS 

7 General Motors 16-278A 1600 750 2 16 8%" x<1014" 1943 1200 625 DC Allis Chalmers T: MHC 2290 AMPS 
2 General Motors 8-268A 500 1200 2 8 614" x7" 1944 375 120/180/240 DC Westinghouse ” 

60 Superior GDB-8 150 1200 4 8 634" xT’ 1942-44 100 120/240 DC eee ge iv AM pees 3 wire stab. shunt 60° 

2 General Motors 150 1200 2 6%"X7" 1943-44 100 120/240DC s Chalm 
1 Fairbanks Morse 36A5},DE 100 1000 4 6 5%"X7" 1943 60 225 DC F. M. Ty Ne DGZH compd. wd. 267 AMPS 
1 Caterpillar Ds400 26 ©1600 4 4 3%" x5’ 1942 15 120/240 DC General Blectric Model 52A1990 compd. 


MOTORS 
1500 HP 525 V DC 600 RPM W’hse 


GENERATORS 


1200 KW 525 V DC 750 RPM All. Chalm. 
1122 KW 400 V DC 720 RPM Elliott 
1075 KW 375 V DC 750 RPM Elliott 


Note: These motors and generators suitable 
for operation at lower voltage. 


AIR COOLERS—HEATERS 


Single section, 2 pass, 
double tube type 


10—1860 sq. ft. surface, Westinghouse 
17—1670 sq. ft. surface, General Electric 
7—1290 sq. ft. surface, Westinghouse 


For Cooling, Drying 
and Air Conditioning 


TRANSFORMERS 


10—50 KVA from 440 V to 
10—25 KVA 120 V, all single 
10—20 KVA phase, 60 cycle. 
10—15 KVA dry type 


REDUCTION GEARS 
4—1800 HP 2.41:1 10—20 HP 41:1 
10— 900 HP 2.48 10—11 HP 39:1 
10— 25 HP 20:1 10—10 HP 1750:63 
7—Waterbury hydr, type K, size 35, 5 and 
2A 


MISCELLANEOUS 

ere AC 440 V and 2200 V....... From 5 HP to 350 HP. 
ere DC 115, 230 and 525 V...... From 3 HP to 1500 HP. 
MOTOR-GENERATORS .... AC:DC and DC:AC.......... From 3 KW to 60 KW. 
. eee Up to 15000 GPM........... Up to 725# press. 

ee gr Sharples and DeLaval....... 100 GPH and 150 GPH. 

URBO-BLOWERS ........ 15600/20000 CFM........... From 17” S.P. to 18.5” S.P. 

SS ar AC and DC motor drive...... From 2000 CFM to 15000 CFM. 


AIR COMPRESSOR ....... 
FEED WATER HEATERS .. 
CONDENSER TUBES 
BLAST CABINETS ........ 
WIRE ROPE SLINGS 


High pressure ...... 
High and low press. 


(NEW) Cupro Nickel 
Pangborne ......... 
Various Sizes 


From 700# to 3000# press. 
er Up to 263 sq. ft. 


Motor and steam driven...... From 2 ton to 22 tons. 


* OD, 18 gauge. 
For Sandblasting. 
Large Quantities 


HUGO NEU CORPORATION 


31 Nassau Street 


7—BLOWERS (Roots Connersville) size 16” x 18”, connected to G.E. induction motors 
200 H.P., 3 phase 60 cycle, 2200 Volt, 705 RPM 
2—BLOWERS (Roots Connersville) size 20° x 23” connected to Westinghouse Electric 
induction motor 350 H.P., 3 phase 60 cycle, 2200 Volt. 590 RPM 
(Blower Motors also sold separately.) 


ARRANGE FOR 
INSPECTION 


New York 5,N. Y. 
Tel.: REctor 2-1334 
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BOILERS 


SPECIAL 


Pair of 406 HP Heine Boilers, built 1926, 2 longitudinal 
drums each; 180# Insurance Company approved, 
ASME, good condition, can be shipped intact, with water 
columns, valves, soot blowers, and all trim except 
stokers. 


300 HP 200# 20/30000#/hr. ASME, Wickes, 3 drum low 
head, water walls, NEW, never installed 

30/35000#/hr 425% ASME, Bros Co., Integral Furnace, 
water walls, NEW, never installed 

750 HP, 250#, ASME, Pa. Std., Union Iron Works, 1927 
4-drum, stoker, stack, controls, etc. 

2 Million b.t.u.. DOWTHERM unit, Foster-Wheeler 1504 
design pressure, oil fired. Built about 1940, complete 

250,000 b.t.u.. DOWTHERM unit, Foster-Wheeler, 1504 


design pressure, gas fired, built about 1940. Com- 
plete. 


MG SETS 


(With Controls) 


275 V. 500 KW—60/3/2300, 514 RPM, G.E. Synch. Motor 
#86009, Gen. #114000 (250 KW each). 

250 V. 600 KW—60/3/480, 1200 RPM, G.E. Synch. Motor, 
2-300 KW Gen. Rebuilt and guaranteed. 

600 V. 500 KW—60/3/2300, 720 RPM, Wemco Synch. Motor 
# 808,900, Gen. #808,900. 

550 V.1000 KW—60/3/4000, 720 RPM, G.E. Synch. Motor 
#1012000, Gen. #434000. 

600 V. 1000 KW—60/3/11000, 900 RPM, Wemco Synch. 
Motor #4323100, Gen. #4323100, 


ROTARIES 


(With Transformers and Controls) 


575 V. 500 KW—60/3/11000, 600 RPM, Four Units, GE 
#134000. 

575 V. 500 KW—60/3/11000, 1200 RPM, GE #1423900. 

600 V. 1000 KW—60/3/9900/11000, 360 RPM GE #477000. 

575 V. 303 KW—60/3/11000, 900 RPM, GE #134000. 

600 V. 1500 KW—60/3/4000, 720 RPM Wemco +4573900. 
Transformers can be rewound for 13200 V. 


FURNACE TRANSFORMERS 
60/3 


34 KV—220/85 1000 KVA GE rebuilt, no switchgear. 
34 KV—164/133 1030 KVA A/C. 

22 KV—228/92 4000 KVA Penn, new, built 1942. 

22 KV—260/101 4000 KVA Penn, built 1942, no switchgear. 
13 KV—240/95 5000 KVA Wemco, built 1942. 

13 KV—239/85 4000 KVA Penn, built 1940. 

13 KV—239/85 3000 KVA Wemco, about 1949. 

13 KV—239/85 2000 KVA Penn, about 1941. 

13 KV—124/55 1000 KVA Pitt, rebuilt and guaranteed. 


UNION TRUST BUILDING 


PAUL STEWART & CO.. INC. 


Over 50 Years of Service 


12,6 KV—224/128 2-150 KVA (1 Ph) Elec. Furn. 10% & 
Scott taps. 

12 KV—200 1500 KVA Pitt, rebuilt 1946. 

4600 V—187/75 200 KVA Penn, about 1937. 

230 V—120/60 200 KVA Wemco, new, built 1938. 


POWER & DISTRIBUTION 
TRANSFORMERS 


60/3 


33 KV—3300 V. 2-300, 2-150 KVA, can rewind secondary. 
26.4 KV—13.2 KV, 2-8000 KVA (Auto). 

11/22 KV—3300 V, 2-300, 2-150 KVA, can rewind secondary. 
11/9.9 KV—480 V, 1500 KVA. 

480 V—12 V. 3-150 KVA, 9 LV taps 10/20. 


60/1 


33 KV—2300 V, 3-750 KVA, water cooled. 

22 KV—2300/4000, 3-3000 KVA, rebuilt. 

11/9 KV—2300, 3-1000 KVA, old but serviceable. 
11 KV—2300, 3-125 KVA reconditioned. 
2400/4160 V—120/240, 3-167 KVA, new. 
2400/4160 V—480, 3-167 KVA, new. 


TURBO-GENERATORS 


60/3, Condensing 
1000 KW Wemco 2300 V 175# 1921. 
1500 KW GE 2300 V 150# 1916. 
2—750 KW GE 2300 V 150% approx. 1914. 
6000 KW GE 600/6600 V 175# 1916. 
1000 KW GE 600 V 235# 1925. 


200 KW Wemco 480 V 150# 1924. 
500 KW Terry 240 V 175# (#7500). 


TURBO-GENERATORS 
60/3, Non-Condensing 


1500 KW Wemco 2300/4000 200#-12# 1912. 
500 KW GE 2300 V 150#-10# 1919. 


TURBO-GENERATORS 


60 3, Extraction Condensing 


2000 KW GE 550 V 225#-20# 1923. 
480 KW Moore 480 V 150#-20# 1928. 


CINCINNATI 2, OHIO 
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CAN BE USED FOR SPEEDS UP TO 20,000 R.P.M. 
TO 10,000 F.P.M. 


GALS, FANS, ETC 


to Drive. 


1,000 B.P.M. 


Guaranteed to be within % of 1%. 

OF TEST READING REMAIN ON 
UNTIL NEXT TEST IS TAKEN. 

PUSH apenen FOR AUTOMATIC RESETTING. 


1—LARGE POINTED RUBBER TIP 
I—LARGE HOLLOW RUBBER TIP 

1—6” CIRCUMFERENCE WHEEL TIP 
1—OPERATING INSTRUCTIONS 
1—TEMPERATURE CORRECTION CHART 


within a few seconds, by direct readin 
shafts or the lineal speeds of surfaces ~ WP ae 


your inquiries. 


338 Canal Street ...... 


JAEGER WATCH CO. MODEL #43A-6 


CAN BE USED FOR LINEAL SPEED MEASUKEMENTS 
mney SUITED FOR TESTING THE SPEEDS O 
ORS, PARTICULARLY OF FRACTIONAL HORSE 
GENERATORS, TURBINES, CENTRIFU- 
VERY SMALL TORQUE—Requires PracticaMy no Power 
UNEQUALLED READABILITY 2” OPEN FACE DIAL— 
EACH DIVISION ON LARGE DIAL EQUALS 10 
R.P.M.; EACH DIVISION ON SMALL DIAL EQUALS 


GREATEST ACCURACY — Meets Navy Specifications — 


WITH THE FOLLOWING ACCESSORIES: 


The combination of the above features will sive soomsabety 


— or timing of any kind. Each re comes com 
na red velvet lined carrying case 5” x "x 1%”, 
List PRICE $75.00—SURP UARANTEED. 


YOUR COST $24.50 FOB, NEW YORK 


All items are Surplus-New-Guaranteed. C.O.D.’s not sent unless accompanied by 25% Deposit. Orders accepted 
from rated concerns, public institutions, etc., on open account. We carry a complete line of surplus new meters suit- 
able for every requirement, such as portable, panel, switchboard, recording instruments, laboratory standards, etc. 
Over 50,000 Meters in Stock. We also stock various surplus components, tubes, parts, and accessories and can supply 
large quantities for manufacturers, exporters, etc. Send for free circular Manufacturers, Exporters, Dealers—we invite 


MARITIME SWITCHBOARD 


Worth 4-8217 ... . . . New York 13, New York 


Multiple Range 
Continuous Indicating 
PORTABLE TACHOMETER 


2/3 Actual Size 


This unit is of the centrifugal mechanical type and is pone to 
show instantaneously and continuously the speed or change 
speed of any revolving shaft or surface. No stop watch or other 
mechanism required. 


Three in R.P.M. and Three Ranges in 


(Each Division Equals 10 R.P.M.) 

MEDIUM RANGE ............ .-1,000- 4,000 
(Each Division Equals 20 R.P. M.) 


(Each Division Equals 100 R.P.M.) 
LARGE OPEN DIAL 4” DIAMETER. 
RUGGEDLY CONSTRUCTED For Heavy Duty Service. 


BALL BEARING AND OILLESS BEARINGS — Require No 
Lubrication Whatsoever. 


READILY PORTABLE—Fits Neatly Into Palm of Hand. 

GEAR SHIFT FOR SELECTING LOW, Medium and High Ranges. 

GREATEST ACCURACY — Meets Navy Specifications 18-T-22, 
Type B, Class A. 

COMPLETE. wie THE FOLLOWING ACCESSORIES: 


1—CONICAL RUBBER TIP Metal Mounted 
1—RUBBER LINED Metal Cone Tip 
1I—PERIPHERAL RUBBER WHEEL 1 Ft. in Circumferance 
1—EXTENSION ROD 
1—SMALL SIZE CONVEX RUBBER TIP, Metal Mounted 
1—OPERATING INSTRUCTION 
MADE BY JONES MOTROLA, STAMFORD, Commmcesoye. 
Comes Complete in Blue Velvet Lined Carryin Cones 
4” H x 5” W. LIST PRICE $75.00—SURPLUS— - 


TEED: YOUR COST $24.50 FOB, NEW vom 
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WAGNER 


“CERTIFIED REBUILT" 


FOR MORE THAN 40 YEARS 


THE MARK OF DEPENDABLE ELECTRICAL EQUIPMENT 


MOTORS...GENERATORS...M-G SETS 


PUMPS 


Gen. Elec.* 
Gen. Elec.* 
Gen. Elec. 
Century b.b. 
EL. Prod.* 
Gen. Elec.* 
Cr. Wheeler 
Whse. 


neh, motor drive. 
D. C. MOTORS 


H.P. Mfr. Volts 
100/150 G.E. dynamom. 
80/125 Gen. Elec. 

75 Whse. 

75 


Cr. Wheeler (2) 
Reliance (2) 

Gen. Elec. 
Gen. Elec. 
P&H crane (2) 
Whse. 


~ 
B85 


Sprague dyna. 

Chand’son (4) 

Roth 

G.E. bb NEW 

G.E. bb NEW 

Gen. Elee. 

Gen. Elec. 
liance 

Gen. Elec. 

Gen Elec. 


Roth 85RS 

G.E. bb NEW (2) aad 

Gen. Elec. 

Whse. (5) 
ec. CD95 


on 


58 
= 


65 
60 
60 
50 
40 
40 
35/50 
45 
30 
25 
25 
25 
25 
20 
20 
20 
20 
20 
20 
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D. C. GENERATORS 
Type Volts 
MPC 125/170 
1500a. 70 
TLC 
C100 
8 
CL 
CCD 
K 
CD93 


MR 
RC 


... FANS. 


.. BLOWERS. . 


A. C. GENERATORS 


Type Speed 
ATB 450 
3 brg. 360 
G 2300 
B 
ATB 
AI5L 


$107 


t. b.b 
Whee. b.b. (3) 1 phase 


Whse. b.b. NEW 


A. C. MOTORS—SLIP RING 
3 Phase 60 Cycle 220 or 440 Volts 


HP. 


P&H b b. int. 
Watso 
P&H H bb. int. 


A. C. MOTORS—25 CYCLE 


Howell 


1000 NEW MOTORS IN STOCK 


A.C. 1 ph. & 3 ph.—Fract. H.P. up to 60 
H.P.—All speeds, open & enclosed—stand- 
ard makes—quantity discount. 


SPECIAL—-FREQUENCY CHANGER 


125 KW G.E. ITT565 changer 25/60 cycle 
440V. coupled to 100 HP. KT559 motor 
3/25/440V. 750 RPM. 


EXPLOSION PROOF MOTORS—NEW 
2—3 HP 1200 RPM 1—10 HP 900 RPM 

3—7% HP 1800 RPM 1—15 HP 1800 RPM 
1—7/, HP 900 RPM = 2—20 HP 1800 RPM 


W. RANDOLPH STREET 


POWER January 1948 


A. C. MOTORS—SYNCHRONOUS 


CHICAGO 7,iLL. 


.SPEED REDUCERS 
PARTIAL LISTINGS—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 


A. C. MOTORS—SQUIRREL CAGE 
3 Phase 60 Cycle 220 or 440 Volts 


Reliance b.b. enel. 
Fair. Morse 

Allis Ch. b.b. 
Cont. 2200V. b.b. 
Northwn. 


Allis Ch. 4000/2200. 
Howell b.b. 

G.E. NEW b.b. 
Gen. Elec. 


Tdeal 
G.E. NEW b.b. HT 
Whse. spl. b.b. 


Howell b.b. 4 spd. 
G.E. NEW b.b. 


Whse. NEW b.b. 
Gen. Elec. 
Gen. Elec. 


Whse. 

Gen. Elec. b.b 
Fair. Morse 

Gen. Elec. 

G.E. NEW b.b. 
Whse. NEW b.b. 
Diehl NEW b.b. 
Whse. NEW TEFC 
Whse. NEW b.b. 
Diehl TEFC NEW 
Gen Elec. 

G.E. spl. b.b. 
Gen. Elec 

Gen. Elec. 

L. Allis 

Gen. Elec. 


7409 


KW Mir. Input V. Output V KVA Mfr. : 
300 220/440 AC 230 DC 625 Gen. Elec. « 
130 290/440 AC 18 DG Whee 
105 220/440 AC 70DC Allis Ch. - 
80 220/440 AC 125/250 DC 125 Gen. Elec. +. 200 G.E 2200V. KTP559 1200 
75 220/440 AC 250 DC 100 Cr. Wheeler ee 200 Gen. Elec. L-K 514 ay 
50 220/440 AC 250 DC 75 Triumph ee 150 AA 900 
37% 230DC 3 ph. 240 AC 60 El. Machy. 240/480 900 150 B 600 
35 Gen. Elec. 220/440 AC 48 DC 50 PF 120/208 1200 o 135 AR 450 
30 Marble Card 220/440 AC 60 DC 5 120 900 —, ie SC 1800 rs 
30 Elec. Prod.® 220/440 AC 50 DC 124 240 1200 1-135 1800 
6/12 DC 1— 100 Whse. vertical cs 1200 
1— n. 
T Speed 75 Gen. Elee. KT352 900 
GE. 3 bre. 450 1— 75 Gen. El. 2200 V. I-L 720 
— GE. 2200V. 1300 1K 514 
1000/3500} Gen. Elec. MT365 1200 60 AR623 1800 
500/1000 Gen. Elec. IM-E13B —-1800 SC416 1800 
575 ow 2— 60 K4448 1800 
1 Whse. 3 brg. HF 600 60 K505 1200 
Gen Ei GE. 2200V. IM-15A 720 
375/7, G.E. int. ITC5015 720 1— 4 
1.E. bb (2) CDM103 1750 2— Gen. Elec. IM-15 720 1— 50 od pened 
50H 700 Gen. Elec. IM-14 600 1— 50 o> 
310T 625/1200 1— Gen. Elec. MT337 1300 = 
1750 Fair. Morse BV 720 = 
CD123 575/1150 Gen. Elec. int. ITC 600 2— 50 Whse. vertica = 
14X 440 on Whse. int. CI 600 1— 50 Reliance b.b. 84 
S-7 900 Gen. Elec. MT336 900 1— 40 AL. ARX 900/600/450 
Allis Ch. ANY 450 #0 GE. NI bb. Kao 1800 
GE. int. ITC 600 en. Elec. 
RS 1750 bb. 1800 40 Gen. Elec. KT336 900 
CDM93 1150 Swe Gen. Elec. OMT336 1200 2— 35 Gen. Elec. Ht = 
CDM83 1750 Gen. Elec. MT526 1200 35 = 
RCP29 1750 Gen. Elec. MT346 600 2— 30 = 
1150 Gen. Elec. I-M 1200 30 
850 Triumph SR 1200 30 NEW hitora 
LC 575 LM 600 30 Whse. NEW bb. C8405 1200 
DLC 500/1500 1200 30 G.E. TEFC b.b. K404 1800 
15 1750 = KHV 720 1— 30 Gen. Flee. 1-K 900 a 
1— se. 
15 550/1650 25 Diehl NEW b.b, 1N404 1200 
Is 
150 Whse. HF 440 500 25 Gen. Elec. IK 1200 
KW OMfr. Speed 50 int. MTC5337 440 750 25 Wagner 19TBW 1200 
300 G.E.1b 1150 50 Allis Ch. ANY 440 1500 on 25 Allis Ch. AN 1200 | 
105 Century 1200 SR 440 750 25 Gen. Elee. KT526 900 q 
1150 4— se. 
80 G.E. 600 25 Gen. Elec. I-K 600 
75 Whse. 600 20 US.NEWb.b. SC326 3600 
Whe 350 NEW hitorg «1800 | 
Tr. 850 3— 1 
E. 
20 Allis Ch. 125 475 3— 20 C8364 1800 q 
12 Engberg b.b. | 250 1150 2— 20 KT312 1200 
15 Gen. Elec. 125 1200 Tie 20 I-K 1200 
20 x 
H.P. Mfr. Type Volts Speed } 8 15 K324 3600 
300  Whse. G 2200 600 15 D1326 1800 
300 El. Machy. late 2200 360 15 C8326 1800 
275 Whe. G 2200 900 2— 15 CS364 1200 
200 G.E.25cycle ATI 220/440 500 2— 15 INF 365 1200 
150 Whse. late 220/440 1800 2— 15 KT954 1800 
150 Gen. Elec. ATI 220/440 300 2— 15 K365 1200 4 
15 GE. splprt TS955 220/440 1200 15 KT302 1200 
110 Ei. Machy. BRKT 220/440 1200 15 KT512 900 
75  E.Prod.b.b. .8PF 2200 1200 15 OX365 900 
75 El. Machy. 550 900 15 I-K 720 


2—6250 KW Gen. Elec. Cond. 25 
—6000 


KVA Elliott Con 


ay Hamilton Uniflow 
A Chuse Uniflow 


Harrisburg Uniflow 
Corliss 

Skinner Uniflow 
Ames Vertical 
Ames Vertical 
Harrisburg 4 valve 
Ames Uniflow 


Ames Uniflow, 250 V. 


Ames Uniflow, 250 V. 
Ames Uniflow, 250 V. 
Ridgway Uniflow, 250 


Ames Uniflow, 250 V 


Gen. Elec. 440 V. 


Gen. Motors 4 


TURBINE UNITS—60 Cy. 


KW General Electric Cond. 
KVA General Electric Cond. 
i—4000 KW General Electric Cond. 
KVA Westinghouse Cond. 
KVA Westinghouse Extrac. 
KVA General Electric Cond. 
KVA General — Cond. 


Cycle 


KVA General Electric Non-C. 


STEAM ENGINE UNITS—60 Cy. 


C. STEAM ENGINE UNITS 
Skinner Uniflow, 250 V. 


Vv. 


Skinner Uniflow, 275 V. 


DIESEL ENGINE UNITS 


Gen. Motors, 2400 V. 60 cy. gen. 
Hamilton 2300/4000 V. 60 cy. gen. 
Amer. Loco. 2400 V. DC 
Worthington, 240 V. 60 cy. ge 
Fairbanks Morse, Vv. 60 gen. 


cy. 
2— 30 KW Buda 60TG- Vv. 


2— 469 H 


WATER TUBE BOILERS 


i—i409 HP, B. & W., 650-Ib. Stoker 
2— 748 HP Edgemoor 250-Ib. Stokers 
i— 519 HP Titusville 200-Ib. Stoker 

6— 509 HP B. & W., 200-Ib. Stokers 
5— 492 iP. ary 180-Ib. Stokers 


. & W. 425-Ib. Pulverizer 


SYNCHRONOUS MOTORS 


4—6000 HP. G. E. 60 cy. 2300 V. 90 
2—2000 HP West. 60 cy. 2200 V. 120 RPM 
i—1750 HP West. 60 cy. 2300 V. 240 RPM 
— 880 HP G. E. cy. 2300 V. 514 RPM 
i— 500 HP. G. E V. 60 cy. 720 RPM 
i— 350 HP G. E. 60 cy. 2200 V. 720 RPM 
i— 300 HP G. E. 60 cy. 2200 V. 600 RPM 
i— 300 HP West cy. 2300 V. 900 RPM 
i— 200 HP West. b cy. 440 V. 1800 RPM 
3— 150 HP West. 60 cy. 2300 V. 450 RPM 
i— 100 HP G. E. 2300 V. 240 RPM (Super) 


= 


INDUCTION MOTORS 
'—8000/1000 HP Gr. Wh. S/R 2200 V. FL 895/448 


West. S/R 2200 v: 
- E. S/C 2300 V. 


/ 
Ai. Ch. 2300 V. 1800 RPM. New. 
Cr. Wh. 440 V. | 
Burke S/C 440 V. 
Al. Ch. S/ 
Louis Allis 250/440 


West. S/C 2300 V. 1200 R 


HP Chalmers Vv. RPM 


- S/R 2200 V. 360 R 


C 440 V. 435 


1800 RPM 


800 RPM. New. 


RPM 


MOTOR GENERATOR SETS 


Cr. 


Wes 


Allis Chal., 
KW G. E. 22 


Allis Chal. ae DC, 60 cy. 
Cr. Wh. 600 V. D 


Wh. 275 V. 


t., 250 V. DC, 


DC. 60 c 
Allis Chal. 275 V. DC, 33° cy. 
Allis Chal. 275 V. I 25 cy. 


60 
OG: 25 25 cy. 


West. 3 Ww. 60 cy.” 


West. 
West. 


125 V. DC, 60 cy. 
125 V. DC, 60 cy. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


i—2000 KW Allis Chalmers 600 V. 
i—1000 KW Allis Chalmers 600 V. 
i—1000 KW Westinghouse 240 V. 
i— 750 KW Westinghouse 275 V. 
i— 750 KW General Electric 600 V. 
i— 500 KW General Electric 275 V. 
2— 500 KW Westinghouse 600 V 
i— 300 KW Westinghouse 600 V. 
2— 300 KW Westinghouse 250 V. 


FREQUENCY CHANGERS 
1—2150 KVA G. E. 


cy. 750 RPM 
i—1875 KVA G. E. cy. 300 RPM 
i—1200 K G.E 33/60 cy. 300 RPM 
2—1000 KVA G. E. 25/60 cy. 300 RPM 
i— 938 KVA West. 25/622 cy. 750 RPM 
i— 600 A G. E. 60/25 cy. 300 RPM 


TRANSFORMERS—60 Cy. 
310000 KVA Al Ch. 63500/110000 Y—13600 V. 


3 K 

3— 3750 kVA West, 26400/13200—2400 Vv. 
i— 1000 KVA G. ge A 3 ph. 
2— 1000 KVA G. 00-1 1500—575 

750 KVA Wes 32000 -2300/4600 V 
2—10000 KVA Pittsburgh i. 4600 V. 3 ph. 
3— 500 KVA West. 13200-2300/4600 V. 
2— 1000 KVA G. 11800 23000375 Vv. 
— 8000 KVA Penn. 6400/13200—2400 V. 
i— 1500 KVA West. o—_ 4150-2300 V. 3 = 
i— 2500 KVA Penn. 4150—480 
3— 167 KVA G. E. 2400/4160Y—120/240 V. 
3— 667 KVA G. E. 2300—575 
— KVA G. E. 2300—550 V. 3 ph. 
i— 100 KVA G. E. 2300—575 V. 
3— 20 KVA West. 2200—575/287'2 V. 


OIL CIRCUIT BREAKERS 


i— 400 A. 37 KV West Gil utdoor 
2— 400 A. 25 KV G. E. FKOI36 Outdoor 
2—1000 23 KV Kelman 7 by a ond 
6— 600 A. 15 KV G. E. FK255 ndoor 
4— 600 A. 15 KV G. E. FHKOI39-24BS Outdoor 
i— 600 A. 15 KV G. E. FKO37 je type 
2— 400 A. 15 KV G. E. FHKOI36 Outdesr 


TURBO-GENERATORS 


1—3500 KW 480 V Cond. 
2—-2500 KW 440 V Cond. 
1—3000 KW 600 V Cond. 
1—2000 KW 600 V Cond. 
1—2000 KW 480 V. N.C. 
2—1500 KW 2300 V Cond. 
1—1250 KW 2300 V Cond. 
2—1000 KW 440 V_ Extrac. 
1—1000 KW 2300 V Cond. 
2— 500 KW 600 V Cond. 


Write or wire 


2—280 KW 480 V 
1—250 KW 480 y: 
1—150 KW 180 V 
1—125 KW 125/250 V.D.C. 


Uniflow 


TURBINES ONLY 


1— 500 Kw 240 Cond. BOILERS 

2— 125 KW 220/440 V N.C. 

1— 250 KW 2300 v N. D. | 2—39, + > 425 PSI 

1— 125 KW 600 Extrac. HP 

— 

1 DO VAC ‘| 4— 500 HP 200% 
| 2— HP 
2— 400 18 

ENGINE GENERATORS 330 HP tees 

1—375 KW 2300 V Uniflow |2— 175 HP 200z 

1—168 KW 600 V. 1— 150 HP 150% 


1—375 H.P. with gears 
1—210 H.P. Terry 250% 


POWER PLANT EQUIPMENT 
Special Offerings 


1—100 HP 133# Scotch 
1— 75 HP 150% New 


1— 50 HP 2004 


AIR COMPRESSORS 


1—6000 CFM 50# Motor 
1—2700 CFM 100# Motor 
1—1200 CFM 100% Belted 
1— 700 CFM 100% Belted 
1—5000 CFM 10% Rotary 
Type 440 V Syn. Motor 
1—6000 CFM 5.1% New 


TRANSFORMERS 
3—200 KVA 600/220, 110 


MOTOR 


GENERATORS 
1—100 KW 550/125 V 


for additional data and prints. 


A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


The Buyers Must Be Satisfied—Always 


Brand new. by Allis 
S. Navy 
K.V.A. output 1,250 R.P.M 


Bullt Chaimers te 


K.W. output 1. . Duty Single 


.F. 80 Cyc 

Volts input 115 D.C. Waite +. 120 A.C. 

Amps input 14 Amps output 10.4 

Length 26": width 127%"; height 13” 
Compound accumulative A.C. and D.C. 
fields. Centrifugal starter. Splashproof 
covered. Frequency adjustable to load, 
plus or minus five cycles. 


PRICE $87.50 


Identical Machine, but 230 volts 
D. C. input, $125.00 
Set of Replacement Spare Parts for 
Either Machine $29.50 
Prices f. o. b. Tuckahoe, New York 
Immediate Delivery 


ELECTRONICRAFT, INC. 
5 Waverly Place Tuckahoe 7, New York 
Phone Tuckahoe 3-0044 


POWER e 
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“BREW, WOLTMAN OFFERS” 
ROTARIES—60 Cy. 
2—1250 
1—750 
1—500 KVA Nordberg 
KVA Ames Uniflow 
i—375 KVA 
i—312 KVA 
i—225 KVA 
1—187 KVA 
i—150 KVA 
I—125 KVA 1—1200 
399 
i— 300 HP 
D. 300 
1—600 2— 150 BP 
1—600 i— 150 EP 
i—500 KW 2— 150 BP 
4 = 
i—350 KW 
1—300 KW i— 
KW 
1—1500 KW 
i— 500 KW 
HP 400 KW 
i— 720 HP 2— 300 KW 
i— 625 HP i— 300 KW 
i— 480 HP I— 250 
i— 200 KW 
i— 75 KW 
i— 50 KW 
50 Church Street New York City New York 
7 MOTOR GENERATORS 
| | } 
a 
2/3 


— 
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MARINE INDUSTRIAL EQUIPMENT 
IMMEDIATE DELIVERY 
INSPECTION INVITED 


GENERAL MOTORS DIESEL ENGINES 100 KW DC GENERATORS 
900 HP. Model 12-567 12 Cyc. 8 1/2” x 10” 240-120 Volts 1200 R.P.M. 
744 R.P.M. With Falk reversing & reduction Model GBD-8 Driven by Superior 
gear. Electric starting. Auxiliaries Available Diesel 150 HP. Electric Starting, Aux. Available 
MOTORS 


GE Synchronous 6000 H.P. A.C. 3 Phase 2700 Volts 984 Amps. 93 - 3 Cycle 400 R.P.M. Type T.S.M.-28 
Note: These motors can be run on 60 cyc., 1700 volts and will produce 3800 H.P. at 257 R.P.M. Can also be used as 
generators. Switchboards available. 


— ALSO AVAILABLE — 


AC MOTORS DC MOTORS 
1 H.P. to 200 H.P. 1 H.P. to 50 H.P. 
Foster-Wheeler Babcock & Wilcox 
Capacity Steam Per hr. 60000+ Capacity Steam Per hr. 22500+ 
With Superheater Working Pressure 250+ 
Wickes Cleaver Brooks 
Capacity Steam Per hr. 65000+ Package type with Fixed Pump 
Working Pressure 250+ 100+ Designed Pressure. 


REFRIGERATION UNITS 


Carrier Corp., Two cyl. Compressor, Crocker Wheel. Motor Dr. Compressor RPM 600. Motor RPM 1750. Discharge 
pressure 100+. Capacity 215 Tons. 


WINDLASSES WINCHES (ELEVATOR) WINCHES (TOWING) WINCHES (BOAT) 
20 H.P. 17 KW 20 H.P. 17.6 KW 230 Volts D.C. 50. H.P. 43 KW 230 Volts D.C. 25 H.P. 230 Volts D.C. 
a seme 30 RPM. Gear Motor 525 RPM. 90 Amps. 1750 RPM. 
OTHER 


WINCHES & WINDLASSES 
AVAILABLE FOR 


CARGO——-MOORING——_TOWING 


BATTERY CHARGING UNITS PUMPS 
Control Panel Rotary Pumps Turbine Drive 
Magnetic Starter Centrifugal Pumps Turbine Drive 


Centrifugal Pumps Motor Dr (Vertical & Horizontal) 


Battery Charging Switchboard Reciprocating Pumps Duplex (Vertical & Horizontal) 


Motor Generator 8.5 HP 5 KW Reciprocating Pumps Simplex (Vertical & Horizontal) 


YOUR INQUIRIES ARE INVITED. NUMEROUS OTHER ITEMS AVAILABLE FOR MARINE AND INDUSTRIAL USE. 


NORTHERN METAL COMPANY 


MILNOR-BEIGH STS. SHIP BREAKERS PHILA. 35, PA. 
PHONE: MAYFAIR 4-1400 
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Weat. (2200 v.) 


MOTORS MOTORS 
3 PHASE—25 CYCLE—220 440 VOLTS FREQUENCY CHANGERS 1—75 HP. Gen. Elect. Type I form K. 3/60/440/720 
All Sizes in Stock. 60 cycle to 90 cycle. RPM. 
100 cycle, 120 cycle, 180 cycle and any || 175 HP. Fynn-Welschel Synchronous $/60/440/1200 
& West. ca 760 other high cycle if desired. RPM. 
56 West. cs 780 1—75 Gen. Elec. Slipring Type I Form M., 3/60/440/ 
5 West. cs 453 750 450 RPM. 
5 West. cs 453 760 TRA 
5 GE. KT 948 1420] . 25 CYCLE NSFORMERS 1—100 HP. Gen. Elect. Type K (New Motor) 3/60/440/ 
3—667 KVA General Elect. Type H, Form VDDJ, 1800 RPM. 
GE. 48 1430] Single Phase 25 Cycle 13,200 Volts Primary—with 
OB. 1430] Taps—240/480 Volts Secondary. 1—100 HP. Westinghouse Slipring Type CW, 3/60/ 
10 G.E. KT 312 750 440/435 RPM 
16 GE, I Form EK 750 
15 West. cB 573 750 25 CYCLE MOTORS 1—100 HP. Gen. Elect. Slipring Type I Form M, 
40 GE. 1 Form K 750 | 1— HP. Gen. Elect. Synchronous Motor Type] 1—100 HP. Westinghouse Motor Type CS-867A, 
7% GE. 1 Form K 500 A.T.L. 3/25/2200 Volts 150 RPM. 3/60/440/885 RPM. 


I Form K 750 - 

cs 871/526 460 MOTOR GENERATOR SETS Slipring Type CW 3/60/440/ 
Cw 480 | 2-350 KW General Electric Sets 250 Volts D.C. driven 

I Form K 365] by 500 HP 3 Phase 25 Cycle motors. 1—170 HP. Crocker Wheeler Slipring 3/60/440/600 
I Form K 750 | KW Gen. Elec. Generator, Type DLC-203, 125 "PM. 

sium 5 oa direct connected to 40 HP Gen. Elec. Motor, 3/440, | 1200 HP. Gen. Elect. Slipring Type I Form M, 


ERIE ELECTRIC COoO., INC. 


60/720 RPM with panel board. 


3/25/440/500 RPM. 


124 CHURCH ST. 
CL. 


West. (2200 ¥.) CS 1013 480 1—500 HP. Allis Chalmers Slipring 3/60/2200/514 
200 G.E.(2200¥.) 1 Form K 485 ROTARY CONVERTER com.) BPM 
200 G.E. (8.R.) 1 Form M 480 | |—2000 KW Westinghouse Booster type Rotary - 
200 West. (8.R.) cw 1011 480 verter 230 Volt D.C.—3 to 6 Phase, 25 Cycle, 4600 | '—500 HP. Gen. Elect. Type I Form K, 3/25/440/485 
Volt Transformer. RPM. 
1—600 HP. Westinghouse Motor Type CS, 3/25/550/ 
2300 VOLT 
18 2 HP, Square D Magnetic Controlled, 3/60/2200 300 New Gen. Elect. & Westinghouse 490 RPM. 
Motors In stock from 1 fo 100 H.P. 1—1500 HP. Allis Chalmers Synchronous, 3/60/2200/ 
1—200 Schweitzer-Conrad Load Break, 
Fused, 8/60/2200 Volta. oo! 164 RPM. 


BUFFALO, N. Y. 


Qu. 


ied 
aon 


250 


> 


Type Volts 
8. 440 
KT-753 440 
K-324 208 
x 220 
LK. 220 
C.8. 550 
F.T.R. 220 
K.T. 220 
C8. 220 
C.8. 550 
LK. 2200 
H 220 
A.R. 440 
B 220 
K.T. 220 
C3-650 2200 
LK. 440 
C.3. 220 
K.T. 440 
A.T. 440 
A.R. 220 
L.K. 2300 
HS201C 440 
A.R. 440 
CS-761 440 
A.R. 2200 
KF542 440 
LK. 2300 
A.R. 2200 
2200 


3—200 hp GE-KG 557Z 440/3/60 cy 1750 RPM— 
BB.—FC.—TE, 


H.P. 
30 
50 
60 
00 


SYNCHRONOUS MOTORS 
3 PHASE 60 CYCLE 


Make 
Whse. 


P.F. Volts 
8 220 
8 2200 
8 440 
8 440 

1 3 2200 


CRANES-MOTORS and ELECTRICAL EQUIPMENT 


ENGINEERED AND REBUILT BY SPECIALISTS IN OUR MODERN PLANT 


SQUIRREL CAGE MOTORS 
3 PHASE 60 CYCLE 


1 500 GE. 2200 720 
R.P.M./ 885 G.E. 8 514 
573| CAN FURNISH ABOVE WITH EXCITERS, RE- 
850| DUCED VOLTAGE MAGNETIC OR SEMI-MAG- 
1750| NETIC OR FULL VOLTAGE MAGNETIC CON- 
TROLLERS. 
1750 SLIP RING MOT ons 
575 CONSTANT DUT 
900 3-PHASE 60- 
1160| Qu. H.P. Make Type Volts R.P.M. 
900 | 2 5 Al. Ch. R 440 720 
1200] 3 10 GE. I-M 220 1120 
860| 2 15 GE. 1-M 220 200 
860| 1 20 GE. MT-326 220 900 
1150] 2 25 GE. MT-326 850 
1800| 4 25 GE. MT-526 440 900 
1760 | 2 25 Whee. Cw-481 440 1750 
695| 1 30 AlCh. ARY 440 900 
870} 1 30 Whse. Cw 440 1160 
1160] 1 40 AlCh. ANY 2200 435 
1750| 3 40 GE. MT-346 550 560 
1750| 1 40 Whse. Cw-644 220 870 
695| 3* 40 GE. I-M 600 1170 
900} 1 50 Al.Ch. ARY 2200 490 
435| 2 50 MT-536 2200 1200 
1750| 1 75 GE. MT-548 440 1200 
1750} 1 75 AlCh. ARY 440 1750 
1200} 1 100 GE. MT-356 440 900 
490| 2 12 G.E. MT-558 2200 900 
3550 | 1 150 Whee. 2300 1200 
1160| 1 200 «=OC.W. 127AQ 440 590 
1 200 GE. -M 2200 580 
1 250 Whee. 580 
1 300 «GLE. MT-412 2200 360 
1 300 GE. IM 2200 1200 
1 300 Al.Ch. ARY 2200 514 
1 300 «GLE. IM 440 580 
1 400 Whee. CW-1108 2300 500 
R.P.M 1** 1200 Whse. ’ 2300 590 
“1800 *—40 cycle. **—Heavy duty mill type. 
600 | CAN SUPPLY THE ABOVE WITH _PRIMARY 
1200| CONTROL (OCB OR SECONDARY 
900 | CONTROL (NON-REV. DRUM c NTROLLER OR 
1200 ULL MAGNETIC) WITH STAR TING DUTY OR 


TRANSFORMERS 
OIL-COOLED 

Qu. K.V.A. Make Voltage Ph. Cy 

3 25 G.E. 1100/ 1 40° 
3° 37  460/ 230/ 30/115 1 60 
2 (50 Wag. 132000/11880/ 575, 1 60 
3 130 19000/ 9500/ 550/22 1 60 
6 GE: 38100/22000/ 110007430, 215 1 60 
1 200 Whse. 3810/ 2300/ 440 3 60 
3 200 G.E. 2400/4500-Y138/230/460 1 60 


MOTOR GENERATOR SETS 


1—9 Ew. G.E. CD. 250-VDC., dir. con. 15-HP. 

¢ Cg. Motor, 220/440-V., 3-Ph., 60- 
1800- RPM. 

ame ‘Kw. Whse. SK, 3-wire, 120240-VDC., 
RPM., dir. con. 40-HP. Sq. Cg. Motor, 330/440. 
V., 3-Ph., 60-Cy. 

2—3-Unit Sets, (2) 25 KW. Whse. SK, 3-wire 
gen. 120/24 0-VDC., 1200-RPM., dir. 


con. 75 
P. Ce. or Syn. Motor, 220/440 
ond 2200- V., 3-Ph., 


60-Cy. 

1—50 KW. Louis-Allis, 124/240-VDC., dir. con. 
75-HP. Sq. Cg. Motor, 220/440-V., '3-Ph., 60- 
Cy., 1200-RPM. 

2—(NEW) G.E, 94 KW, 62%-VDC., Type CD 
generator, dir. con. 135-HP. Sq. Ce. Motor, 

220/440 V., 3-Ph., 60-Cy., 1200-RPM., generator 


and motor B.B., splash-proof. 

1—100 KW. Al. Chal. 

150-HP. 

, 900-RPM. 

1200 ay. G.E. 250 VDC., 1200 RPM., dir. con. 
P. syn. motor, 2300/3/60 cy. 


125-VDC, generator, dir. 
syn. motor, 2300-V., 3-Ph., 60- 


T. B. MAC CABE COMPANY: 


PHILADELPHIA, PENNA. 
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QUALITY POWER EQUIPMENT 
From CHICAGO ELECTRIC CO. 


Rebuilders, Engineers, and 
Distributors of Fine Equip- 
ment Since 1910. 


6"x%”" coarse and fine wheels, wheel guards, 
adjustable tool rests, cord and plug, switch 
mounted in grinder base. 


1320 West Cermack Road 


CHICAGO ELECTRIC 


MOTOR GENERATOR SETS 300 
250 Wtghse. TEFC 440 800 Ideal Engine 2300 
KW Make AC pc 300 Wiehe. c 440 1200 300 Gen. Elec TRC 440 240 
1000 Gen. Elec. 4000 600 200 Wagner 446 1800 300 Elec. Mtr 240 
800 Wtghse. 13200 250 150 Gen. Elec TEFC 440 900 
500 Gen. Elec. 4600 250 150 Gen. Elec 440 1180 
Gen. 150 Gen. Elec. K 2200 720 
n. ec. 
75 Wt 110 2200 SLIPRING MOTORS HP, Make Type Volts Speed 
430 Gen. Elec MPC 250 950 
SPECIAL HP. Make Type Volts Speed Gen 1150 
1000 Wtghse. HR 2300 100 Gen. Elec RC 2 
1—2500 KVA Westinghouse transformer, type 750 Wtghse Cw 2300 440 60 Gen. Elec. cD 550 1000 
OISC, 3 phase, 60 cycles, 2400 volts primary to 600 Gen. Elec. IL 45 ci 250 
ec. 
435 Gen. Elec I 4000 —«:1180 35 Crocker Whir. CM 220 
ir. 
DER 350 Gen. Elec. IM 440 30 Allis Chirs. Bullock 230 575 
BENCH GRIN s 300 Wtghse. cw 440 27% Gen. Elec. CL 220 700 
23—1/3 HP new “B-Line” bench grinders, 1 300 Gen. Elec. M 3365 
phase, 60 cycle, 110 volts, 3450 RPM, totally 250 Allis Chirs. ANY 440 505 
enclosed, ball bearing, complete with two «50 Gen. Elec. IP 450 


GEARHEAD MOTORS 


HP. Make Type Volts Speed 

SYNCHRONOUS MOTORS - 3.9 

SQUIRREL CAGE MOTORS HP. Make Type Volts Speed 

2100 Gen. Elec. ATI 4600 514 2 —s Steril KFA 220/440 230 

HP, Make Type Volts Speed 885 Gen. Elec. ATI  6600,11400 514 2 Sterling KFB 220 59 

800 Wtehse. cs 2200 706 700 Wtghse. 440 900 2 Gen. 220 100 

500 Elliott 2300 720 600 Gen. Elec. TS 2300 900 2 U. 8. Elec GH 220,440 230 

500 Gen. Elec. IK 440 1200 600 Wtghse. 2300 900 1% Gen. Elec Kj 220/440 230 

350 n 440 900 500 Gen. Elec. 450 13 Gen. Elec K 220/4 37 
350 Gen. Elec. Elec. Mach. 1 Gen. E} 220/440 


Chieago 8, Ill. Can. 2900 


SYNCH. CONVERTERS 


MOTOR GENERATORS 

500 KW GE. evn. 600 V. A.C. 
1200 RPM. 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 


400 KW weer a 600 V. 2200 A.C. 
70 RPM. 3 60 CY. COMPLETE 
MANUAL SWITCHGEAR. 


200 KW RIDGWAY SYN. 250 V_ 2200 


is available now for immediate purchase 


WALLACE E. KIRK COMPANY 


Incorporated 
502 Grant Building, Pittsburgh, Pa. 


BOILERS 


2—404 H.P. Springfield, oil burners 170% 
H.P. W.W. sectional header 200% 


Other sizes and types 
H. P. BREARLEY 
3423-91st. Street Jockson Helghts, N.Y 


200 KW G.E. 250 D.C. 2300/4000 A.C. : 
1200 RPM. 6 PH. 60 CY. SWITCH 4 
GEAR AND TRANSFORMERS. 


SINCE 1912 


PARTIAL LISTINGS 


300 KW RIDGWAY sy. SYN. 250. V. 2200 SIX—400 H. P.—225 LB. STEEL ENCASED CROSS DRUM TYPE— 
PLETE MANUAL > SWITCHGEAR, WATER TUBE BOILERS—OIL FIRED. 


GY. COMPLETE ONE—400 H. P.—300 LB. WATER TUBE, CROSS DRUM TYPE 
Each unit listed above is owned by us and BOILERS, ASME. 


ALSO STEAM TURBINES, DIESEL SETS, MOTORS AND MOTOR 


GENERATORS, SWITCHES, ETC. 


NOTE OUR NEW LOCATION 


HOWE BROTHERS 


2—25,000 1652 342 MADISON AVENUE NEW YORK 17, N. Y. 


Tele. Nos. Mur. 2-8562-8563-8564 
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Qty. HP 


INVENTORY CLEARANCE 


Due to the fact that we are overstocked, we are closing out the following totally 
enclosed, fan cooled, ball bearing motors, at réduced prices. 


The Christmas spirit is with us—We are practically giving these motors away. 


RPM 


1 2 
90 2 
2 2 
6 2 
3 3 
99 3 
29 3 
12 3 
2 5 
22 5 


TELEPHONE: TYLER 8-4400 


900 
1200 
1800 
3600 

900 
1200 
1800 
3600 

900 
1200 


The above motors are all Nema frame, 3 phase, 60 cycle, 220/440 volt in Standard Makes such as General 
Electric, Westinghouse, Howell, Wagner, Louis-Allis, Fairbanks-Morse, Reliance and Delco. 
START THE NEW YEAR (RIGHT 


WRITE) to us for quotations on any electrical equipment such as motor generator sets, 


slip ring motors, synchronous motors, gear head motors, transformers, and all types of control equipment. 


J. E. BERGER CORPORATION 


4550 MAYBURY GRAND AVENUE, DETROIT 8, MICHIGAN 


Frame Qty. HP RPM Frame 
254 32 5 1800 254 
225 5 5 3600 225 
224 1 ub 900 326 
224 24 71 1200 324 
284 36 by, 1800 284 
254 10 7 3600 254 
225 1 10 900 365 
294 2 10 1200 326 
324 12 10 1800 324 
284 


WETERN UNION: WUX 


SQUIRREL CAGE MOTORS 
(NEMA Frame) 
220 440 volts, 3 ph., 60 = cle 


D. C. MOTORS, 230 VOLTS 
ADJUSTABLE SPEED, RECON- 


DITIONED AND GUARANTEED 
(Except New Where Shown) 


Ou HP RPM Make Type 
3 3/5 1150/2825 Reliance 14-T 

2 33/5 OO 1500 Wate. sK-90 

1 a5 600 1800 Wate. SK-50 


Plant & Office 


HP RPM Make 
0 1800) ALC. BB. br Ne w 
7 1 1800) TEXP New 
lw 2 1800) Al. Ch. BB. pP— New 
Ww 3 1200) Al. Ch. BB 
10 1200 Al. Ch. LP CLIGp.D New 
35 3 1800 Al. Ch. Dp—New 
10 5 1200 Al. Ch. OBB 
30 5 1800 A-C BB. DP—New 
2 7} 1200 Al. Ch. OBB 
1 7) 1200 ©C-W 
10 7} 1x60) Allis OGX-—-New 
2 10 530 Wagner HS-HT—R&G 
1 10 900) GLE. SB-DP— New 
1 10 1750) Al. Ch. TEFC 
1 lo Ch. OBB—New 
1 10 1800) Al. Ch. TEFC—New 
7 10 Al. Ch. OBB— New 
2 10 3606 Al. Ch. OBB--New 
2 10 3600 BB. DP—R&G 
3 15 1200 GLE BB. DP—New 
1 15 1200 G.E HT—-Ne 
1 5 3600 GLE SB. DP— New 
3 20 1200 Al. Ch. OBB—New 
! 20 1750 Al. Ch. 550v.—OBB 
1 1200) «41. Ch. OBB—New 
2 1200 Al. Ch. OBB—New 
1 5O 1800 Ch. OBB—New 
1 125 1800 Al. Ch. OSB —New 


AVAILABLE from STOCK! 


A Few Typical Items in Our Current Inventory 


3.5 300/900 Dyn. Frame 5-5 


1 

1 5-75 5300/2000 L. Frame 851 
! 7. 10 250/ 1000 Wests. SK-91 

1 Wstg. SK-63A 

2 10 15 306 G.E. RLC-201 
2 10 15 500 1500 Reliance 78-TF 

3 10 15 400 1200 G. > CD-95 

3 10,15 575, 230C G.F CD-85 

3 10 15 400, 1350 Marble-Card shunt 

1 15 20 400/1600 C-W TEFC 

1 15 20 400 1600 Reliance 115-V. 

2 15, 2 500 G.F. RF-11 

1 15/20 550/1650 G.E D-103 

5 20 400/1200 G.F CD113. RF13 
7 20/25 600/2000 G.1 CD-105 

3 40/50 1500 G.E. CD-1441 

40,50 350/1050 Waste SK-141 

1 350 60 300 900 Elee. Dyn. 30-5 


Pius targe stock excellent constant-speed motors. 


SPECIALS 

13—7% HP, 600 RPM, 230 v. D.C. Westinghouse 
SK-93 motors, TEFC, double-end shaft, vom- 
pound wound. 

5—Reliance 40-VS drives, with 40/50 H.P. D.C. 
motors and complete A.C.-D.C. controls 
220/449-3 60 

18-3 KW M-G Sets, 250 volts D.C. 220/440 
volts A.C., dripp-proof flat compounded. 

20—-New Harnishehfeger Electric Hoists, 500 to 
2000 Ibs. capacity, 220/440/550 volts. 
—New Cutler-Hammer Bulletin 9586, Size 6, 
Across-the-Line Starters, 400 H.F 440 
volts, with O/L relay. 

We can furnish any A.C. or D.C. control to your 

specifications up to 1000 H.P., 4160 volts. 


Also Many Other New and Reconditioned A.C., 
D.C. Motors, 1/6 H.P. to 150 H.P. 


THE A-C SUPPLY CO. 


P.O. Box 991 
Cuyahoga Falls, O. AKRON, OHIO WA lbridge 1174 


Telephone (Akron) 


PUMPS, MOTORS & 


AIR COMPRESSOR 
Large Stock at All Times 
AURORA CENTRIFUGALS 
BARNES CENTRIFUGALS 


AMERICAN ROTARY 
BLACKMER ROTARY 


Rebuilt Pumps in Centrifugals 
STEAM & HIGH PRESSURE HYDRAULIC 
C & $ MACHINERY CO. 


715 Howard Street St. Louis 6, Mo. 
Garfield 4290 


FOR SALE 


1250 HP Nordberg diesel 5 cyl. 2 cyc. 860 
KW 3 phase, 60 cyc., 2300 volts 
generator. 


750 KW GE condensing turbine 3 stage, 
3600 RPM 3 phase, 60 cyc., 2300 volt. 
Surface condenser. 

25 KW International UD-14 portable 


diesel generator set, 220 volts. Like 
new. 


MISSISSIPPI VALLEY EQUIPMENT CO. 


507 Locust St. St. Louis 1, Mo. 
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REBUILT POWER EQUIPMENT—READY SHIP 


M.G. SETS 
250 V. D.C. 
(Motors 220/440 or 2200 V. 3 ph. 60 cy.) 

No. KW Make Speed 
7 15 West 1150 
1 20 West 900 
2 40 West 856 
5 West 1200 
2 75 Star 1200 
2 75 G. 600 
4 100 Star 1200 
1 150 G.E 1200 


Can furnish M.G. Sets at 125 V.D.C. from 5 kw. up 
to 100 kw. for immediate shipment from stock, 


DYNAMOMETER 
“Hi-Eff’ hydraulic size 354, model 58S, 3100 rpm., 
Taylor Mfg. Co. 


FREQUENCY CHANGERS 
3—25 kw., 220/440 v. 3 ph. 180 cy., G.E. dir. con. to 
25 HP, 1800 rpm., 220/440 v. 3 ph. 60 cy. motors. 


COMPRESSORS 
1—315 cu. ft. 100 lb. pres. Ingersoll-Rand, Models 
315 and 315A portable Air Compressors with 105 
HP Waukesha Oil Engines, complete with acces- 


sories. 
10—240 CFM Westinghouse 150+ pres. 3 cyl., vert., 
dir. con. 50 HP. A.C. Slip Ring Motors. 


INDUSTRIAL TRUCKS 
type LO-5 Lift Electric Trucks 
ty 5 ton platform t 
4 ton Yale & Towne. ‘Model Multi- 
stroke Hand Lift Platform. 


INDUCTION HEATING CONVERTER 
New Van Norman, type indoor, floor, hi-freq. 32 kw. 
220 v. 1 ph., 60 cy. 150 A. enclosed type. 


FIRE PUMPS 
3—1000 GPM Worthington Cent. 1 stage, 614” 
5” dis. 150# pres. dir. con. 133 HP., $75/1750 


rpm., oar v. DC Motors and control. 


(Can fur- 
nish A.C. Motors if desired.) 


SPECIAL * A.C. Motors 3 ph. 60 cy. 
HP., West. SYN 2300/4000/440/220 v. 
TDi 
1—500 HP. “Elec. Machy. Syn. 4000/2200/440/220 
V. 120 rpm 


1—125 me. @. E. type K, 220/440 v. 440 rpm, 

1l— 75 HP. Commonwealth 440 v. 1165 rpm., with 
Stearns Magnetic Brakes. 

“_ 75 HP. West. type CS, 220/440 v. 3600 


60—New Diehl 220/440 v. 1725 rpm., tot. 
enc, 
DEGREASER 


Blakeslee, Liquid fully conveyorized, immersion 
loading and unloading at opposite ends, 13’ long 
5’3” wide, 10’8” high with % HP, A.C. motor. 
Conveyor speed 9 rpm., dual vapor control, gage 
glasses, thermometers, necessary piping and fit- 
tings, double strand chain conveyor with cross 
rods. 25”x20’x3” deep baskets, 4%” Sacro TR-40-3 
Water Control, 1144” Sacro SF, 11 Vapor control, 
storage Tanks, #3 Still, Trans. pump and motors, 


DUST COLLECTING UNITS 


5—NEW portable, self contained 4% HP. . Mo- 
tors, overall Diam. 25”’x14%"x23” “inlet, 
single outlet Fried Air Kool Co. 


WINCHES 


Dortable engine hoists, 

4%” th 144” opening and 30’ of 4” 

~ Hana Verankod, double gear 

with drum 5%” w. can be used with A.C. or 
D.C. Motors. 


25 cycle MOTORS 
2—300 HP. G.E. Slip Ring 2200 v. 3 ph. 375 rp. 
with control. 
FANS or BLOWERS 


4—NEW 12000 CFM, Amer. Blower dir. con, 12% 
HP. 2 speed A.C. Motors with starters, 


A.C. GENERATORS, 3 ph., 60 cy. 


KW Make RPM Voltage 
1250 1200 220/440/2300/4000 
450 Elec. Machy. 120 220/440/2300/4000 


SLIP RING MOTORS 3-ph. 60 cy. 


2—600 HP. G.E. 2200 v., 900 rpm., MT. 
2—500 HP. G.E, 2200 v., 900 rpm., MT. 
0 ° 
CW. 
1—150 HP. G. E. 1800 MT.” 
1— 75 HP. G.E, 220/440/550 600 I-M. 


WELDING AND PLATING SETS 


1—Chandeysson 50 KW., 40 V. D.C. 600 rpm., 75 
HP. Synchronous Motor 2207440 v. 3 ph. ae) "Ce. 
with exciter 100% P. 

1—Thompson_ Shell Weider including West. control, 
6 electronic tubes, HP, A.C. Motor. 

oe special seam welder 200 kva., 220/440 v. 

cy. 5 DC max. sec. amps. 34000 at % x 33 
| sec, volts 5.1 10.2 max. = 90 min, 
water inlet pres. 65% 70 deg. 

1—Federal seam welder 150 ee 220/440 v. 60 cy., 
.5 DC max. sec. amps. X30 0,000 at 4 BY-28 throat 
sec. volts 4-8 max. air pres. 90 deg. min. water 
inlet pres. 50 Ibs, at 70 deg. F 1 HP. AC, Motor. 


POWER PLANTS 
~——s 11% kw. Homelite portable 115 v. 1 ph. 60 
1 cyl. air cooled 2 cycle gas or gasoline. 
2—10 kw. y. Star Generators dir. con. oe ‘Her- 
. 3 ph. 60 cy. 80% P.F. West. 
Roi Gasoline 
Buda 


Con. Ridgway 


Gen. dir. con. to. 
2—30 La 125v. G.E, Generators dir. 


“Ridgway 220/3/60 dir. 

engine. 

1—125 kva. West 240/480 v. 3 ph. 60 cy. West. dir. 
con. Erie Ball STEAM Engine. 


ie. 
con, 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


3/60/220/440 VOLTS 


Quan. HP Speed Remarks Quan. HP Speed Remarks 
3 1200 220 V.-T.F. 1 2 1800 pa A 
1 4 1200 T.E. 1 2 1800 Open 
1 4% 1800 Tee: 1 2 3600 T.E. 
3 1 1200 2 2 3600 T.E.F.C. 
1 1 1200 x. 3 1 3 1200 a. 
1 1 1800 220 hf ox. P. 1 3 1200 208 V.-X.P. 
2 114 1200 7 3 1800 T.E.F.C. 
1 1's 1200 T.E. ww Brake 3 3 3600 T.E.F.C. 
1 1% 1800 1 5 1200 p & 
1 1% 1800 xP. 6 5 1200 T.E.F.C 
2 1% 3600 T.E. 1 7% 1200 T.E.F.C 
6 2 1200 T.E.F.C. 1 7% 1200 x.P. 

1/60/110/220 VOLTS 
7 1 1200 T.E. 1 2 1200 Open 
3 14 1800 x.P. 1 3 1800 Open 
3/60/220/440 VOLTS 
Output Output 

Quan. HP PM Remarks Quan. HP RPM Remarks 
1 Le 96 440 V.-Open 1 le 290 Open 
1 1 2 Open 1 1 37 Open 

— 10 Volts) 1 1 45 Open 

1 1g 72 440 V.-Open 1 2 98.9 Open 
1 1% 86.2 Open 


MOTORS 


1—125 H.P. West. Squirrel Cage, 3/60/ 
2200 volt, 1800 RPM and Starter. 
1—20 H.P. General Electric Induction 
Motor, 3/60/220 v., 1160 RPM. 

2—Vertical Gear Head Motors, Crocker 
Wheeler, TEFC 10 H.P., 220/440 
Volt, 60 cycles, 3 phase, 1745 RPM. 
Philadelphia Gear, output 425 RPM. 

1—10 H.P. Sterling Type KRE enclosed 
Speed-trol motor 3/60/220/440 volt, 
1350/900 RPM. 


AIR COMPRESSOR 


1—Ingersoll-Rand Compressor Type 40. 
7” & 6%" x 5” delivering 156 CFM 
at 100# with 40 H.P. Gen. Elec. 
TEFC motor, 3-60-220-440 volt, 900 
RPM, Receiver and Control. 


SPEED REDUCERS 


4—Philadelphia Worm Gear size 00 
type AT 1.65 H.P., 1750 RPM, 5-1/6 
to 1 ratio. 

1—Cleveland Worm Gear 100 AH, 
series 25, 12 H.P., 1140 RPM, 5% to 
1 ratio. 


opine street 


DIGBY 8-0373 


NEW YORK 5, N. Y. 
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SLIP RING MOTORS 
3-PH., Cy. 


440/220 G.E. 
1 440/220 G.E. 
1 440/220 
100 440/220 G.E. (MTC) 
1 2200/440 G.E. 
440/220 G.E. (MTC) 
5 2200, 550 G.E, 
440/220 G.E, 
440/220 Cr. Wh 
3 /220 G.E. 
440/220 G.E, 


SYNCHRONOUS MOTORS 
3-PH., 


60 Cy. 
HP Volts Make 
400 440/ G.E,. 
2200/440 G.E. ATI 
440/2: 
2200/ 

240 440/220 G.E. ATI 
200 4150/2300 Whae. G 
200 2200 G.E. AT 
150 4150/2300 G G 
150 440/220 G.E. AT 
160 2200/440 G.E. Ts 
125 2300 G.E. Ts 
110 440/220 G.E. Ts 
110 440/220 G.E, Ts 
100 440/220 G.E, Ts 
100 449/220/25 cy G.E. Ts 
100 440/220 Whee. G 

75 2200/440 Whae. G 

76 440/220 G.E, Ts 


i 


— 
> 


o 


AIR COMPRESSOR UNIT 
1—13” and 8” by 10” Worthington 
FEATHER-VALVE, 285 rpm, 110 Ibs. ga., 
motor-driven, complete 


CIRCUIT 
1—2000 amp., ITE—3 v., Gir 
| circuit breaker 


1—New 2500 amp., 600 v., type DA 75, 


3 pole, Whse. air breaker 
SQUIRREL CAGE MOTORS 
ake 


HP Volts M Speed 
600  -2800/440 G.E. 
500 440/220 GE IK 900 
400 550 GE Ik 720 
300 200/440 Whse. CS 600 
300 440/220 GE KT 1800 
200 200/550 Cr. Wb. sc 900 
200 200/440 GE. KT 1200 
200 4497220 GE. 1K 600 
200 40 cs 900 
150 440/220 Howell B. Brg. 1800 
125 KT 600 
100 440/220 GE. KT 450 
100 440/550 KT 400 
100 440 Whse. CS 1800 

75 440 GE KT 360 

75 850/220 GE KT 

75 440 GE KT 400 

TURBO-GENERATOR 


Generator. 125 kva. 1200 rpm. 440/220 v., "Whse., 
dir. conn. by reduction gear to Turbine, 100 kw, 
7380 rpm. non-condensing, 150/200 Ibs. ga. pr., com 
plete with dir. conn. exciter and switchboard; 
cally new condition, never used. 


A. C. GENERATORS 


1—320 kva., 600 rpm., 440/220 v., G.E. 
1—300 kva., 600 rpm., 2200/440 v., G.E. 


1—225 kva., 900 rpm., — Az G.E. 
1—225 kva., 720 rpm., 440/220 v., G.E. 
1—190 kva., 514 rpm., 220/440 ¥ G.E. 
1—150.kva., 900 rpm., 440/220 v., “G.E. 
Tos os. 
Vin 


? 


BE. 
kva., 1800 rpm., 440/220 v., Whse. 
2— 75 kva., 1200 rpm., 440/ fhe “on 


2— 30 kw., 1200 rpm., 440/220 v. 
MOTOR GENERATOR SETS 


1—125 kw., 250 v., 1200 R. Cr. Wh. conn to 200 
hp. 2200/440 v., 3 ph., Sq. C. motor. 

1—100 , 125 v., 1200 rpm. Whse., conn. te 150 
hp. 440/220 v., 3 ph. syn. motor. 

1—75 kw., 250 v., 1200 =< » conn. to 112 
hp. 440/220 v., cage 

1—60 kw., 125 v., 1200 


conn. to 75 hp. 
440/220 60) cy., syn. 


kw., 440/220 v., G.E. alternator 
conn, to 40 hp. 230 v., DC motor. 


TRANSFORMERS 
60 Cycle 
1—1000 kva. Al. Chal., 2400-120/240/208 volts, 3 


phase. 
1-400 Kva. G.E. 2300- 230/115 
3—200 kva. Al. 


3—50 kva. Whse. 4600 /2300- 230/115 
6—37% kva. Whse. 440-115. DRY. 
G.E., 4800-240/120 v. 


3—37% kva., NEw. 
G.E., 2300-230/115. DRY. 


3—25 kva. 


458 SEVENTH ST. 


STEPHEN” “HALL & 


HARRY J. RICE pres. 


co. 


HOBOKEN, N. J. 


2200V 60 CYC. 3 PH. 
1— 50 H.P. G.E. KR 527, 1800 RPM. 


1—100 H.P. G.E. KT 1800 RPM. 
1—100 H.P, G.E. I-K 1800 RPM. 


220 or 440V. 
1—7% H.P. G.E. MT 760, 1800 RPM. 
1—15 H.P. West. CW 900 RPM. 
1—30 H.P, West. CI 638, 900 RPM. 
1—30 H.P. West. CI 690 RPM. 
1—30 H.P. West. CW 900 RPM. 
1—35 H.P. G.E. ITC 5012 1200 RPM. 
1—25 H.P. West. CI 652-D 690 RPM. 
1—50 H.P. West. CW 690 RPM. 
1—50 KW West. 


3—5—7%—10 H.P. 
230 V. reasonable. 


SCRANTON, PA. 


MOTORS 


i— 50 H.P. G.E. MT slipring, 695 RPM. 
1— 60 H.P. Westinghouse CS SB 1800 RPM. 


MG se. 25 V. 1500 RPM., com- 
pound wound, complete with charging panels. 


Westinghouse SK, 850 RPM.. 


Penn Electrical Engineering Co. 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 

INDUSTRIAL 

STEEL-WROUGHT IRON-CAST IRON 

BRASS-COPPER-C EMENT LINED PIPE 

Power Pi ant Valves & 
i - Fairbanks 


Vaives 
313 East ist Street, N.Y.C. 
HOURLY NATION WIDE SHIPMENTS 
Phone MUrray Hill 3-3408 


TRANSFORMERS, TURBINES, 
MOTOR GENERATOR SETS, 
ROTARY CONVERTERS, 
BOILERS,CIRCUIT BREAKERS, 
MOTORS, ENGINE UNITS. 
We buy and sell Electrical and 
Steam Machinery. Send us 
data as to your requirements;:. 
also send us description of 
equipment you have for sale. 
ARCHER & BALDWIN, INC. 


1917) 


(Inc. 
75 West Street, New York City 6, N. Y. 


NEW STEEL TANKS IN STOCK 


3- 420,000 GAL. CAP. 


DARIEN CORP., 60 E. 42nd St., New York 17, N. Y. 


50-42,000 GAL. CAP. 


MILLERS 


USED REBUILT 


#2H Milwaukee Plain, 
#2 Ohio Plain, 


#5 Cincinnati Plain, 
#2 Cincinnati Universal, 


#2 Cincinnati Vertical. 


148 N. 3d St. 


#0 Diamond Plain, 5” x 20” Table. 
#34-56 Cincinnati Hydro Miller, 


#2A Brown & Sharpe Universal, 


DELTA EQUIPMENT CO. 
Phila. 6, Pa. 


Self-Contained Boilers 


Two (2) 250 HP Kewanee Hor. 
return tube, built 1941, Natl. 
Board Stamped, 125 lbs. pressure, 
with or without Riley Stokers. 
Immediate Delivery. 


M. J. HUNT’S SONS 


1600 No.Delaware Ave.,Phila. 25, Pa. 


AC SKINNER ENGINE SETS for sale 


1—140 KW, 2-200 KW, 1-150 KW. 
also BOILERS 
1—250 HP. 160#, new 1941, complete 
4—290 HP. Sterling, 1654, complete 
COMPLETE PLANTS 


STEPHEN A. DOUGLASS CO. 
630 Washington Ave. New York 23, N. Y 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 
Nelseco — General Electric 
Modern, Supercharged, Bosch Injection 
3/60/2400, 300 RPM, All 
immediate Stock Delivery Rebuilt 


A. G. SCHOONMAKER COMPANY. INC. 
50 Church St., New York 7, N. Y. 
Phone Digby 9-4350 


LARGE QUANTITY 


24°—6250 C.F.M. 
30°—15008 C.F.M. 
Type 


NEW ILG MARINE BLOWER FANS 
33°—10000 C.F.M. 
Driven by 230 volt 


FOR SALE—STARTERS 
ACROSS THE LINE AUTOMATIC 
For synchronous motors 200 H.P. and 250 H.P. 
3-60-4150 


rters—i—1i65 
i—100 H.P. 250 Voit D 


GUYAN Gompany 
LOGAN, W. 


Reduced Voltage 
_ for Slip Ring motor 


APPLICATION ENGINEERS 


KW M.G. ot 2200 AC 2 
M.G. 220/440 he. 125/280 pc 
285 KW 240 voit Chuse Unifiow engine set 


200 KW 
2500 KW 2300 volt G.E. Co 
200 KW 1800 rpm 440 volt TEFC Motor 


45 
100 KW 
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BOILERS 
DIESEL UNITS 
GENERATORS 


200 HP Worthington Diesel engine set, 
121/2x13% cylinder with 150 KW Ideal Elec- 

tric Co. type SAM 187 KVA, 60 cy., 3 ph. 

alternator, type D 125V DC generator 300 
RPM, 75 KW, 60 amp. 


40 HP Fairbanks Morse diesel generator 
set, Model 36A 41% with circulating pump 
and tower cooler. Direct connected to 
32DVA alternator, 3/60/240V. DC Gen- 
erator 1 KW, 1200 RPM, 125V full load. 


Engine Driven generator, Hooven, Owens, 
Renschler, Corliss steam engine 30x48” 
direct connected to GE 600KW AC gener- 
ator belted to GE 25 KW DC exciter, 125V, 
200 Amp., 700 RPM. 


Turbo generator set — Westinghouse 
bleeder type steam turbine, 3600 
direct connected to 1250 
AC 1562KVA, 60 cy., 
ph., 3600RP GE 3 to auto 
former 1500 TVA Westinghouse field rheo- 
stat, with Alber: er size D low-level jet 
condenser, Wheeler turbo volute centrifu- 
gal pump and Fairbanks Morse 100 HP 
induction motor, 


Boilers, 434 HP all steel “ water tube 
boiler, long drum type, HP Heine 
water tube boiler, 613 HP SHeine V type 
water tube boiler, 


Lou Cohen Machinery Co. 
619 N. Second St. Louis, Mo. 


FOR SALE 


200 KW General Motors Diesel engines, 
8 cyl., Model 8-268A, 642” x 7” 
stroke, direct conn. to: 200 KW West- 
inghouse Alternators, 3 phase, 60 cy., 
440 V., including switchboard. 


1800 HP Fairbanks-Morse, Model 38D 
8%, 84%” bore x 10” stroke, 800 RPM, 
10 cyl., air start solid injection, new 
1943. Engine weight: 33,000 Ibs. 
Complete with all auxiliaries. 


Other sizes in stock, 
immediate shipment. 


ALJOHN DIESEL CO., INC. 


904 Pacific St. Brooklyn 16, N. Y. 
Sterling 3-6515 


SLIP RING MOTORS—3 Ph., 60 Cy. 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED: 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS -' 


LARGE STOCK OF A.C. and D.C. MOTORS! 


CAGE MOTORS—-8 Ph., 60 Cy. 


Volts M 
Qa. Speed Volts Make Type | West TEFC 
1 3 1750 440* West. CW-232C 10 1730 440* G.E K-254-TEF' 
5 580 220* G.E. HI-9 4 7% 1740 440* G.E. K-284-TEF 
€ 7% 810 550 G.E. MTC-5201 1 7% 1735 220*°G KF-284-EX-PF 
7% 575 220° G.E. MT-522 1 30 440* KF-324-TEFC 
10 1149 440* West. HF-7A 1 10 1140 440* Wagner CP2-326-TEFC 
10 570 220* G.E. HI-11 1 10 (new) 
lit 810 550 G.E. ITC-5008 880 220* West. CS-365-EX-PF 
15 570 220* West. CW-646 1 15 3485  220* Reliance AA-B3247 
18 680 440* West. MW-316 1 20 (new) 
20 860 440* West. CW-638 3475 220* West CS-326 
2 1130 550 G.E. MT-323 2 20 1169 440* West. CS-554 
3 3 850 220* Wagner B 4 25 1170 220* L JX-405-TEFC 
2 25 720 440* Wagner 22VBR 1 25 1140 2200 
30 865 440* est. W-646 1 25 705 440* West. CS8-W504-TEFC 
30 850 440* G.E. MT-332 1 11€0 440* West CS-644 
30 675 440* -E. MT-336 1 8 220* West CS-846 
2 35 440* F-M V-H16A 1 40 (new) 
40 865 2200 Al.-Ch ARY-223C 354: 220* G.E. KF-4048S 
40 560 440* G.E. AT-34 1 1 440* G.E. KT-332 
50 869 440* West. F-1 3 40 1175  220* G.E. K-445 
> «bt 550 220* G.E. IQC-5013*** 2 40 200 G.E. -536 
60 5 440* West. CW-758 1 40 1765 220* West. CS-444-TEFC 
60 570 550* G.E. MTC-5546 5 1160 220* G.E. -504 
60 345 550 West. Cc 1 50 8 220* West. CCL 
75 720 550 G.E. MT-5. 2 440* G.E. KT-346 
80t 575 440* G.F. MTC-5352 1 75 17 2200 West. CS-761 
2 125 430 440* G.E. IL- 1 100 1765 2200 West. CS-765A 
2 150 1750 440* G.E. TP-54 . 3 870 440* G.E. KT-3 
1 150 900 440* G.E. M-6334Z 1 100 220* West. Cc 
1 175 505 550 West. CW-1002 2 100 2200 West CS-930 
2 200 600 550 G.E. IM-17 1 100 495 2200 AlL-Ch. A 
1 200 495 2200 G.E. IM-17A 2 125 390 2200 G.E. I-17-R 
2 250 880 2200 G.E. IM-17A 1 150 1780 440* G.E. K-547 
3 250 (new) 360 440 West. CW-20-53-15 3 150 1175 2300* G.E. KTP-557 
3 300 440* G.E. IM-17 2 750 440* West. CS-85 
1 514 550 G.E. IM-17A 4 200 580 550t G.E. KT- 
1 400 505 550 West. Cw 4 350 1750 2300 GE. K-550 
1 700 720 2300/4000 West. cu 1 500 1200 440* G PSeT 
* Can be furnished for either 220 cr 440 volts 1_ 700 1800 2300/4000 d West. G3-4-3 


but not both voltages. 
¢ Intermittent rating. 


* Can be furnished either 220 cr 440 rooms but 
not both voltages. ~ Reconnectable volts, 
230 your ADS. SPEED D. C. MOTORS 


ki 
230 VOLT CONSTANT SPEED 60 200 
/ ce 
©. C. MOTORS 6 450/1800 G.E. R 
Qn. H.P. Speed Make Type 3 5/7% 600/1800 G.E. 
29 2 850 West. SK-20 12% 280/840 West. SK-130 
2¢ 3 1150 West. SK-20 10 (mew) 12} 600 West. SK-93 
1 3 850 Reliance T-23T 5 500/1500 G.E. CD-95 
2 3% est. K-30 2 400/1600 G.F RF-12 
74% 1750 1310 West. SK-43 /25 300/1200 West. SK-153 
7% LE. CDM-66 23/29 300/1200 G.E RF-13 
74 875/1750 West. SK-631 400/1200 Weet. SK-163 
7% G.E. D-75 3. 5600/1500 Wi SK-143 
(new) 10 1150 Al-Ch. EB-80 Ao 
10 (new) 123 600 Woe: ss 75 375/750 Cr.-Ch. CMC-125H 
15 825 West. SK-90 3 100 225/900 G.F. PC-. 
20 1750/1310 West. SK-83 100 400/3200 Al.-Ch. 
20 1150 G.E. RC-30 100 320/960 est. SK-200 
1 20 750 West. SK-1101 i 176 / 
4 2 825 West. - 
30 70 ORG CRANE, Tree 230 Morors 
40 1700 West. SK-103 in. 
40 750 GE. RC-34 (115 v.) 3% 7 on? CO-1803 
50 650 .E. RC-16 5% 760 West. CB-20 
py 60 1750/1310 West. SK-143 (new) 10 650 G.E. MD-403-BE 
75 850 est. SK-160 20 515 t. K-6 
150 700 Al.-Ch f 25 590 Diehl T 
(new) 35 600 West. CK-9 
750 CO-1829A 
VARIABLE VOLTAGE DRIVES 5 (new) 50 525 _ wen 1830AE 
yA Ah Variable Voltage Drives, each NEW SQUIRREL CAGE—B. 
1—40 KW. 250 Volt, Induction M-G Set, with 1800 60 220/440 Vv. 
two auxiliary 5 KW generators and exciter. Qn. Mak oype 
i—40 HP. 400/1500 RPM, Frame 385T, 230 15 t G.E. K-203 
olt, otor. 15 2 G.E. K-224 
With full magnetic contro! providing jog for- 15 3 oe esas 
ward, jog reverse, run, fast, slow, and stop, 
and motor operated field rheostat. 6 10° GE. K-224 


Above Items Represent a Partial Listin 
Equipment Is Located in Our Clevelan 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVE. 


Only. Your Inquiries Will Receive Our Prompt Attention. 
Warehouse. 


All 


We have Controls for Mast Iteme Lictod 


CLEVELAND 14, OHIO_ 


AIR COMPRESSORS 


2—175 2 cyl. vert. 150 
P.S.I dir. con. to G.E. 50 
HP ‘pers motor, 230 V. 400 RPM. 
Mounted on factory cast iron base. Com- 
plete with intercooler, unloader and 
access. 

2—1500 CFM Penna. 110 P.S.I. horiz. 2 
stage, Class DCE-2, with direct motor 
drive 300 HP Elec. Mach. - motor, 3 
ph. 60 cy. 2300 V. 225 RPM, with inter- 
cooler and aftercooler and access. Re- 
quest pe D-100 for other compr. 
in st 


BHILADELPHIA TRANSFORMER CO. 
Dalton, Pa. 


“Export Orders 


Carefully Executed”’ 


As evidence of our ability to serve you well please mote we bave shipped on orders in the 


past 8 months 73 carloads of Power Plant 


Machinery, 29 of Cars going for Export Orders. 


1—4000 KW Westinghouse Turbo-Generator Condensing. Excellent Condition 


1400 2200 KW Turbo-Generator, non-condensing. 


2—35,000# Modern Boilers 200% 
am Boilers 250 
4—1000 Heine Boilers 

W Sterlin ers 200# 
Ballers and Tire Tube Boilers also 
2—3000 K.W. Turbos 3502 


Excellent Condition 


2—2500 K.W. G.E. Co., Turbo-Generator Cendensing 
2—2000 K.W. G.E. Co., Turbo-Generator Condensing 
i—6500 K.W. G.E. Co., Turbo-Generator Condensing 
i—2000 K.W. W.E., & M. Co., Turbo-Generater Con. 
2—1000 K.W. G.E. Co., Turbo-Generator Condensing 

a » Turbo-Generator Condensing 
Several 500 KWs & Smaller Units 


Non-Conducting Turbos—300—500—750—and 1,000 K. W. & Larger 


CHARLES B. REARICK 


30 CHURCH ST. NEW YORK 
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IND. FREQUENCY CHANGER SETS 


MOTOR GENERATOR SETS 
ALTERNATORS, ALL FREQUENCIES 
TRANSFORMERS, LARGE STOCK 


D. C. GENERATORS, ALL VOLTAGES 
CONTROL EQUIPMENT 


Pat all idie equipment to work. Send your list for prompt action. 


G@ SEARCHLIGHT SECTION @ 


Rebuilt and Sold with a Standard New Guarantee 


3 ph. 60 cy. A.C. Motors 
3 ph. 25 cy. Motors 

125 Volts D. C. Motors 

230 Volts D. C. Motors 

550 Volts D. C. Motors 


THE FRED W. KIEMLE CO., 33 N. SUPERIOR ST., TOLEDO 4, OHIO 
WRITE OR WIRE YOUR INQUIRIES 


TURBO GENERATORS 
and BOILERS 


1000 KW., 3 phase, 60 cycle, 480 volt, 3600 RPM., General Electric, 
rigid frame type non-condensing, 160 lbs. and 25 lbs. back pressure. 


750 KW., 3 phase, 60 cycle, 2300 volt, 3600 RPM., Gen. Elec. rigid 
frame type, non-condensing 125 lbs. and 5-10 lbs. back pressure. 


750 KW., General Electric rigid frame type 3600 RPM., 150 lbs. extrac- 
tion 10 lbs. Generator can be wound for 220, 440, 550 or 2300 volts. 


1—500 KW., 3 ph., 60 cy., 440 volt, 3600 RPM, Gen. Elec. to turbine 
#39937 nozzled for 185 lbs., condensing with Ingersol Rand Surface 
Condensor, etc. 


6—400 HP steel encased water tube Heine boilers. Cross drum type. 


KEYSTONE 


Power Plant Equipment Company 
8493 Hegerman St. 


Phila. 36, Pa. 


COMPRESSORS 


Vacuum Pumps 


New & Guaranteed Rebuilts 
Stationary & Portable 


SALE OR RENT 
Worthington Authorized Distributors 
AMERICAN AIR COMPRESSOR 
CORP 


4704 Dell Ave.—N. Bergen, N. J. 
N.Y. Phone Ch 4-7665, N. J. Phone Union 5-4848 


BRAND NEW! 


Fairbanks Morse 
Diesel Plant 


2—360 HP 6 cylinder 514 rpm latest 
type. 245 KW 3/60/2300 volt F-M 
alternators, direct connected exciters. 
Switchboards. Never operated. Avail- 
able immediately. Wire or phone for 
price. 
MISSISSIPPI VALLEY EQUIPMENT CO. 

507 Locust St. St. Louis, Mo. 


NEW SURFACE CONDENSERS 


Built 1944-45—Never Installed 


1—Allis Chalmers, 4440 Sq. Ft., 2-Pass %” OD +18 gage, Alumi- 
num Brass Tubes. 


1—Allis Chalmers, 7900 Sq. Ft., 2-Pass 3100—%” OD #18 gage 
Aluminum Brass Tubes, 13 Ft. long. 


WALTER H. WILMS & CO. 


- 2526 GUARDIAN BLDG. DETROIT 26, MICHIGAN 


MOTORS * GENERATORS 
TRANSFORMERS 


NEW and REBUILT 
BOUGHT and SOLD 


ELECTRIC EQUIPMENT 60. 


ROCHESTER 1, 


P, BOX 
TEL. 38-136 


LOCKE CoO. 


Equipment 


We build SUBSTATION equipment to fit your require- NEW aan 
ments. Highest quality A. C. and D. C. Motors, Control 
Equipment and Transformers REBUILT 


NEW TRANSFORMERS 


200—15 KVA oil cooled, 1 Ph. 60 cy. Pri. 
13200 x Sec. 110/220 V. PROMPT 
SHIPMENT. 

PHILADELPHIA TRANSFORMER CO. 

Box 566 Dalton, Pa. 
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Steam Engine with alternator direct 
connected 100 K.W. 220 volt 
3 phase, 60 cycle. 

2 Babcock & Wilcox straight tube 

boilers 150 and 200 H.P. 


Motors, 3 Phase 60 cycle 220 Volt, 
1140 and 1750 RPM. All sizes, 
14 to 30 H.P. New and used. 


Aluminum Corrugated Roofing, new 
Condensers, 2000 and 1000 sq. ft. 


B. C. SKINNER MACHINERY CO. 


DUNEDIN, FLORIDA, Telephone 8-511 


VALVES 


INDUSTRIAL & MARINES 


ETROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering 
Specialties for Oil, Steam, Gas, Air, 


Liquids and Chemicals. 
Jenkins, Fairbanks, Sarco, Powell Valves 
and surplus. 

Large Complete Stocks 1” to 24” 


313 E. 31st NEW YORK CITY 


Call MUrray Hill 3-34706 
For Hourly Nationwide Shipments 


SKETCH PIPE & FITTINGS4 


BOILERS 


10 to 1000 H. P. 


 NEW-USED 

RECONDITIONED 

- Steam, Gas and Electric 
Power Equipment 


J. PARKER THOMPSON CO., IN 
507 FIFTH AVE., NEW YORK CITY 
MURRAY HILL 7-6547-8-9 


all necessary auxiliaries. 


MODEL KVA RPM 
8—1600 General Motors 16-278A 1200 720 
1— 450 Fairbanks Morse 32F 375 360 
1— 375 Mcintosh Seymour 350 360 
1— 365 Ingersoll Rand S 340 600 
4— 360 Fairbanks Morse YVA 300 257 
5— 350 General Motors 8-268A 250 1200 
1— 300 Buckeye Model E 250 400 
2— 240 Fairbanks Mone YVA 200 257 


DIESEL GENERATORS 


Delivery Today 
COMPLETE GENERATOR POWER PLANTS 


15—450 HP, Model DSG-6, 450 RPM, 12x15, 6 cylinder 
Diesel Engines direct connected to 


15—250 KW. Elliott Direct Current Generators, 120/240 
volt, 3 wire compound wound, 450 RPM. Complete with 


Many other important Diesel offerings from 15 KW to 1000 KW 


PORT WASHINGTON, L. N. CORPORATION 


Large supply of brand new spare parts available 


HP MODEL KVA RPM NEW 
10—225 Buckeye Model 80 180 600 new 
1— 180 Fairbanks Morse YVA 150 257 4 
3— 165 Murphy ME650 145 1200 95 
3— 150 Worthington BB 125 600 99% 
2— 150 Buckeye Model E 145 400 95% 
1— 90 Cummins HI 62.5 1200 new 
1— 80 Fairbanks Mone YVA 65 300 85% 
1— 75 Buckeye Model 62.5 600 
1— 40 Buckeye Model 30 6600 


TEL: PORT WASHINGTON, 2000 


DIESEL UNITS 
875 KVA Fairbanks Morse, 480 v.—Model 32E-14 
250 KVA Fairbanks Morse 2300/440 v.—Style VA 
225 ava Westinghouse 2300/440/220 v.—Worthing- 


187 KVA Fairbanks Morse 2400/440/220 v.—Marine 


156 KVA Ideal 240/480 v.—Buckeye 
93.8 KVA Electric Machi Superior 
75 KVA General Motors 440/220 v. 


TURBO UNITS (NON-COND.) 


387% KVA Westinghouse 240/480 v. 

125 KVA General Electric 240 v. ¢ 
155 KVA (2) Allis Chalmers 220/440 v.—Terry 
250 KVA General Electric 220/440 v. 

250 KVA GE 600 v.—GE 30% BP 

280 KVA General Electric 2300 v.—Terry 
2500 KVA General Electric 480/240 v. 


TURBO UNITS (COND.) 


750 KVA GE; 2300 v. 250# 

750 KVA General Electric 240/480 v. 

940 KVA Westinghouse 6600 v. 

1250 KVA General Electric, 2300 v. 

1250 KVA Westinghouse 2300 v. 

1250 KVA General Electric 600 v. 

1250 KVA (2) Allis Chalmers 4000/2300 v. 
1875 KVA (2) General Electric 2300 v. 
2500 KVA General Electric 600 v. 


BOILERS 


250 HP Erie City 180# 

254 HP (2) Sterling 200% 

403 HP Sterling 250% 

406 HP (2) Heine 180# 

467 HP (3) Edgemoor 200% 
469 HP (2) Sterling 4254 

500 HP Murray 200% 

507 HP Heine, bent tube, 4004 
514 HP Erie City cross drum 200# 
700 HP Sterling, 250% 

1038 HP Springfield 


Most all units still on foundation. Many may be seen operating 


POWER PLANT EQUIPMENT CO., INC. 


STEAM ENGINE SETS, A.C. 


79 KVA Allis Chalmers 480/240 v.—Ames Unif. 
187 KVA General Electric 240/480 v.—Chuse 4 ¥. 
187 KVA Westinghouse 240/480 v.—Ames Unif. Ver. 
375 KVA General Electric 2300/440 v.—Chuse 4 v. 
450 KVA General Electric 2300/440 v.—Ames Unif. 
500 ave Crocker Wheeler 240/480 v. — Nordberg 

nif. 
750 KVA General Electric 2300/480 v.—Chuse Unif, 
688 KVA Allis Chalmers 600 v.—Al Chal. Corliss 


SYNCHRONOUS CONDENSER 


750 KVA Wehse.; exciter; starting equipment 


GAS ENGINE UNIT 
375 KVA GE 3/60/480 v.—Cooper Bessemer 


250 V. DIRECT CURRENT 
TURBO UNIT 
750 KW Crocker Wheeler-DeLaval 


39 Cortlandt St. 
New York, N. Y. 


POWER January 1948 


4 
IZ 
95% 
95% 
85% 4 
95% 
80% 
95% 
85% 
| > 
a 


G@ SEARCHLIGHT SECTION @ 


SYNCHRONOUS 
MOTORS 


3/60/2200 Volts 

2—50 HP, G.E., Type TS, .8PF, 600 RPM 
1—100 HP, Westinghouse, 1.PF, 1200 RPM 
1—150 HP, G.E., Type ATI, 1.PF, 900 RPM 
1—500 HP, G.E., Type TS, .8PF, 720 RPM 


3/60/440 Volts 

1—60 HP, Type TS, .8PF, 1200 RPM 
1—100 HP, Type TS, .8PF, 900 RPM 
1—150 HP, Type TS, .8PF, 900 RPM 


All the above motors are equipped with starting equipment. 


The Motor Power Co. of New York, Inc. 


859 Madison Ave New York 21, N. Y. 
RHinelander 4-6478 


FOR SALE 


BOILERS 
MACHINERY 


2 Scotch Boilers—two furnace type, 
12’ x 14’, 180 lbs. steam pressure 
Triple Expansion Engine, 
three cylinder, approx. 1050 HP 
Feed Water Heater 
Circulating Engine—-size 6 x 6, 
#77890, built by Morris Machine 
Works 
*Steering Engine, #1227 
*Capstan, #1228 
+Boiler Feed Pump 
Size 9 x 6 x 12, #15572 
+Fire Pump 
Size 14 x 10 x 12, #15574 
Pump 
Size 7 x 14 x 10, #15625 
+Water Service Pump 
Size 6 x 5} x 6, #15573 
*Built by Bethlehem Shipbuilding Co. 
+Built by Warren Steam Pump Co. 


Address WJM, 
Rm 1702, 122 E. 42 St., N.Y.C. 


WURTH for 
A. C. GENERATORS 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send for Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST.—CAnal 6-6138 —NEW YORK CITY 


FOR SALE 
Power plant Steam, Diet, | | 
ower pian pment, eam, n ors 
electrical, boilers, engines, turbines, 510 KVA E-M Full Diesel Eng. Gon Set 
PENN MACHINERY COMPANY H. & P. MACHINERY CO. 
Jackson, Miss. 6719 Etzel Ave., St. Louis 14, Mo. 


FOR SALE 


D. C. Generator—Direct Connected Filer 
& Stowell Engine 1100 H. P. Cross Com- 
pound: H. P. Cyl. 24” L P Cyl. 48” 42” 
Stroke, fly wheel 15° 10° Dia. Crocker 
Wheeler Generator, Type C C D; K W 
800: R P M 100: Volts 250: Amps 3200. 
Presently installed in working condition; 
available for immediate inspection. 
Available for dismantling Approx. 
3-1-48, 


J. I. CASE COMPANY 
ROCKFORD. ILLINOIS 


DIESEL 
Generator Plants 


‘For Immediate Delivery 


750 KW, 2400 volts, 3 phase, 60 cycle, 720 RPM, General Motors Model 12-278A 

750 KW, 2400 volts, 3 phase, 60 cycle, 720 RPM, General Motors Model 12-567 

600 KW, 2400 volts, 3 phase, 60 cycle, 720 RPM, General Motors Model 12-567 

300 KW, 450/2400 volts, 3 phase, 60 cycle, 1200 RPM, General Motors Model 8-268A 
250 KW, 450 volts, 3 phase, 60 cycle, 1200 RPM, General Motors Model 8-268A 

200 KW, 450/2400 volts, 3 phase, 60 cycle, 1200 RPM, General Motors Model 8-268A 
125 KW, 220/440/2400 volts, 3 phase, 60 cycle, 1200 RPM, General Motors Model 3-268A 
125 KW, 220/440/2400 volts, 3 phase, 60 cycle, 1200 RPM, Superior Diesel Model GDB-8 
100 KW, 3 wire, 125/250 volts DC, General Motors Model 3-268A 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


933 South Wilton Place, Los Angeles 6, Calif. 


100 H.P. AMES ECONOMIC 
ASME 125 LB. PRES. BOILER 
60 FT. STACK & GRATES 


DARIEN CORP., 60 E. 42nd St., N. Y., N. Y. 


FOR SALE 
1—500 HP, Allis, 2300/60/3/885 


rpm, cont. rated, slip ring. 

1—500 HP, GE I-K, 440/60/3/900 
rpm, sq. cage 

1—GE, MD 109, 230 volt, DC, crane 
motor. 

Reconditioned, available for immediate ship- 


ment. Many other items: motors, transform- 
ers, pumps, hoists, MG sets, etc. 


Please send your inquiries for equipment re- 


quired. 
E. P. DIETRICK 
829 Richmont St. Scranton 9, Pa. 
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TURBINES 
DIESEL ENGINES 


MOTORS 
TRANSFORMERS 


BOILERS 


For Immediate Shipment 


1—900 HP B&W STIRLING. NEW 1941—CHAIN GRATE STOKER. 

1—30,000 + /hr B&W INTEGRAL FURNACE. 425 PSI. NEW 1941. PULVERIZER. 
1—O50 HP CASEY HEDGES. 225 PSI. NEW 1932. BARGAIN. 

1—250 HP CASEY HEDGES. 200 PSI. OIL FIRED. COMPLETE. 

1—216 HP VOGT ML-14. 160 PSI. NEW 1930, STOKER. 

1—200 HP LEFFEL SCOTCH MARINE BOILER, NEW 1942, 150 PSI. 


Other Boilers Also Available 


FLETCHER SALES CO. 


325 Fincastle Building 


LOUISVILLE, KY. 


FOR SALE 


COMPLETE 2500 KW 
STEAM POWER PLANT 


consisting of two, 1250 KW 3-phase 
60-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, conden- 
ser, boilers, economizers, super-heaters, 
feed water regulators, pumps. piping. 
induced-draft fan, direct firing coal pul- 
verizers with bin and stand-by fuel oil 
burning equipment. All equipment com- 
plete with motors and controls where 
required. In excellent condition and now 
in use. Will be available about Janu- 
ary 1, 1948. 


FS-3194, Power 
520 North Michigan Ave., Chicago 11, Ill. 


MOTOR GENERATOR SETS 
New 1942-1944 


1000 KW, 550 Volts DC, ALLIS CHALMERS, 720 RPM, motor synchronous, 
2300 Volts, 3 phase, 60 cycle (6 units) 

600 KW, 500 Volts DC, ELLIOTT, 720 RPM, motor synchronous, 2300 volts, 
3 phase, 60 cycle (4 Units) 

500 KW 600 Volts DC, WESTINGHOUSE, 900 RPM, Motor Synchronous, 
2300 volts, 3 phase, 60 cycle, (7 units) 

300 KW, 125/250 Volts DC, WESTINGHOUSE, 1200 RPM, Generators 
only. Will supply suitable motors (4 Units) 

100 KW, ELECTRIC PRODUCTS CO. AC Generator, 3 phase, 60 cycle, 440 
Volts, 1200 RPM. Motor—RELIANCE 150 HP, 230 Volts DC, Complete 
switchgear (2 Units) 


Immediately available. 


A. G. SCHOONMAKER COMPANY, INC. 


50 CHURCH STREET, NEW YORK 


Established 1898 


Digby 9-4350 


FOR SALE 
1—250 KW GE turbo-generator 
unit, Steam conditions 525+, 
350° superheat, condensing. 
Generator 3-phase, 60 cycle, 
450-volts, 1200 RPM with 40 
KW exciter. 


Machine New in 1941 


G. DeROSE 
408 Donovan Bldg. Detroit, Mich. 


DIESEL ENGINES REBUILT 


HP 

50 International 
120 Busch Sulzer 
130 Caterpillar 
135 Murphy 

135 Fulton 

150 Fairbanks 
165 Busch Sulzer 
170 Caterpillar 
180 Fairbanks 
240 Fairbanks 
360 Fairbanks 
365 Busch Sulzer 
480 Mcintosh 
1250 Nordberg 
Above engines w/or without generators & switch- 
gear. Also have large stock of Elec. Motors, 
Pumps and Steam Equipment. 


GENERAL MACHINERY & EQUIPMENT CO. 


809 Woodland ansas City, Mo. 
Tel. Vi. 0018 


cYL. 


xmrzoncz 
9 m 


7 


1—Fairbanks-Morse engine generator set, 
latest style, engine #£786065, Model 32E- 
14, Style VA, 280 HP, 300 RPM, Alt. 
#312404, 233 KVA, 186 KW, .80 P.F., 
exciter #£X56661. Price $14,800.00 not 
including installation. 

1—-General Motors 8-268-A new engine, 
complete for direct connection to gen- 
erator. Offered at $10,000.00. 

1—General Motors 8-268-A new engine, 
191 hours, offered at $8,500.00. 

2—General Motors 8-268-A mew engine, 
direct connected to AC generators at 
$17,000.00 each. 


PORTER ELECTRIC COMPANY, Inc. 


330 South 6th St. Minneapolis 15, Minn. 


TRANSFORMERS 


2 Westinghouse 100 KVA, type S K, 
single phase, voltage 4800/2400 pri- 
mary, 240/120 secondary. 

1 Pittsburgh 100 KVA, type OD S O, 
single phase, 4800 volt primary, 240/ 
120 volt secondary. 


All of these transformers are in first-class 
condition baving been rebuilt. 


M. M. GLEASON 


330 Water St. Binghamton, New York 


BARGAINS IN BLOWERS 


Centrifugal Hi-Pressure Blower, single stage, 
closed 


eller, 1000 CFM at static 


type imp 
of 11.2” water at 70° F. Mig. b Butlale Co., 
complete with G. E. Motor, 5 M, 60 
cycle, 3 phase, 220/400 volt, AC Siaenh, magneto 
starter and push button station. Exhaust outlet 
adjustable to any angle. Used, guaranteed ex- 
cellent condition. 150° for immediate delivery at 


$112.50 EA. 


LIBERAL DISCOUNT ALLOWED ON QUANTITY 
DEALERS 


ORDERS AND TO 


Cincinnati Sales Company 
205-207 Vine St. 


Cincinnati 2, Ohio 
DUnbar 6220 
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COMPLETE 


1—Stoker, Combustion Engineering Company, 
Type E, with Regulator, Blower Ete. 


1—35 HP Vertical Auxiliary Boiler. 
1—#13 Clarage Carbon Dioxide Blower. 
2—Cochrane Deareating Feed Water Heater. 


Feed Pump Governor, etc. 


Wire or Phone collect 


Murray Hill 4-1616 


BOILER ROOM 


in excellent condition including 


1—508 HP Babcock & Wilcox Longitudinal Drum Type 
Boiler, 200 PSI. Vertical Section Header, Boiler Code 
#567 with 4 Soot Blowers. Completely Rebuilt 1943. 


Class 7, 


Plus Complete Electrical Equipment, Valves, Piping, Gauges, 


ECONOMY COMPANY INC. 


49 VANDERBILT AVENUE, NEW YORK, N. Y. 


WILL DEVELOP 350 H. P. 
Ames HRT, Hartford Insured, rated 1500 sq. feet, W. 


Boiler in operation and can be seen at 


PLYMOUTH DYE WORKS 
Phone Armory 4-7050 


72 Second Avenue, 


Oil-Fired Boiler Unit—Complete 


N. Best Oil 


Burner, Worthington Pump, heater set, Combustion Control, flame 
failure device, steel chimney, new tubes, pressure 125 Ibs. Everything 
new in 1946 except boiler shell and supports. See Mr. Paul Manton. 


Paterson, N. J. 


RPM—.80 P.F.—2300 Volts—3 


Cycle—with direct connected 125 Volt — 

Excellent condition. Also Gears, Couplings, 

Thrust Bearings Etc. Also Waterwheel yw 

i—Woodward Oil Water Wheel Governor type H 
5x9 2500 ft. Ibs. #4147. Excellent 
ion 

33—G.E. Transformers | 
H—Circular Coil Cycl KVA 
55°e rise—33000-2200/11000—oil filtered tests— 
30 KV now in ee. 

3—G.E. Type H—form D.D.1.P.—Single Phase 
cycle—300 KV A—33000/29700 to 2300/4000 

Y. Recently reconditioned by G.E. New ds 
filtered oil and cleaned cores. 

'—Orr & Samboller Oil Burner, Reading, Penn- 
sylvania Serial #KMOA '%, to 1/3 HP required 
29% | gal. per hour Temperature Controller— 
No. Serial #451498 Water Heater Minneapolis 
pense control Stack control & Thermo- 

at. 


i—Westinghouse geared speed changer, ratio 3 to 
1, 175 HP Type SVR-13. 

i—Westinghouse geared speed changer, ratio | to 
1, 175 HP Type SVR-13. 

1—4000# capacity motor driven freight elevator 
with automatic stop control. 

i—Garrick Combustion controls for two boilers to 

sold as unit. 

i—+4 Reeves Drive open. 

i—#5 Reeves Drive open 

i—Shepard Elevator, Motor driven | HP, 1 ton 
capacity. 

i—750 GPM Underwriter’s fire pump, steam driven 
(complete). 

i—Ton Elevator motor driven ‘2 HP. 

Vacuum Pumps, Plunger Pumps, suction pumps 
and all kinds of pumps. 

i—Unity Power Factor G.E. Motor 
b pe ATi, Form S, 514 RPM, 250 H.P., 4000/ 

volt. Complete with starter & motor gen- 

exciter. 


A visit to the mill would prove profitable as 
we have many items for sale too numerous to 
mention. Our plant is located at Walloomsac, 
New York 


WALLOOMSAC 
PAPER MILLS, INC. 


Mills: Walloomsac. New York 
Main Office: 25 Vanderbilt Avenue 
New York 17, Vs 


FOR SALE 
Horizontal Boilers 


Two #144 Erie City Economic Westaantel Bollers 
complete with trimmings, 60 hp 125 PSI working 
pressure, hand fired used five ad. excellent 
condition. For further details communicate with 


COOPERATIVE MILLS, INC. 
Box 13, Lockland Station Cincinnati 15, Ohio 


FOR SALE FITCHBURG STEAM ENGINE 
Shaw Blue Print Machine | | con ne con be ch 


ition of engine can be checked by 
Fitchburg Steam Engine here 


Model M-42”, practically new. Price tor prompt sale $950 F.0 
Power GRANITE LEATHER CO. 
330 West 42nd Street, New York 18, N. Y. Greenville, New Hampshire 


Factory Reconditioned 
STOKERS 


Several sizes and models available for im- 
mediate delivery. 


FS-3218, P: 
1510 Hanna Bidg. Cleveland 15, Ohio 


Quick ANSWERS 


publications. 


announce all kinds of business wants of interest to other men in 


and the men who can fill those needs. 


results! 


Classified Advertising Division 


to your business problems... 


; HI UNoREDS of miscellaneous business problems can be quickly and easily solved 
through the use of the Searchlight Section of this or other McGraw-Hill 


The Searchlight Section is classified advertising; you can use it at small cost, to 


fields served 


by these publications. It is the accepted meeting place of men with business needs 
When you want additional employees or a position, want to buy or sell used or 


surplus equipment, want products to manufacture, seek new capital, or have other 
business wants—advertise them in the Searchlight Section for quick, profitable 


McGRAW-HILL PUBLISHING CO., Inc. 


330 West 42nd Street New York City 


The 
SEARCHLIGHT 
SECTIONS 
of McGraw-Hill 
Publications 


Classified 
Advertising 


American Machinist 


Bus Transportation 
Chemical Engineering 


Age 

Construction Wetheds 
lectrical Contracting 

lectrical Merchandising 

lectrical World 

lectronics 


and Journal 
ne News-Record 


Markets 
ory Management and Maintenance 
Food industries 


Power 

Product Engineering 
Textile world 
Welding Eng. 
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MOTOR GENERATOR SETS 


CONTROL EQUIPMENT 


ALTERNATORS ALL FREQUENCIES 
TRANSFORMERS LARGE STOCK 
D. C. GENERATORS ALL VOLTAGES 


PUT ALL IDLE EQUIPMENT TO WORK. 


Rebuilt and Sold with a Standard New Guarantee 


IND. FREQUENCY CHANGERS SETS 
3 ph. 60 cy. A. C. Motors 


ALL SIZES, VOLTAGE 
AND CYCLES 


3 ph. 25 cy. Motors 
125 Volts D. C. Motors 
230 Volt D. C. Motors 
550 Volt D. C. Motors 


WRITE OR WIRE YOUR INQUIRIES 


BERGER BROTHERS Electric Motors, Inc., 395 STATE ST., ROCHESTER 4, NEW YORK 


SEND YOUR LIST FOR PROMPT ACTION. 


FOR SALE 
IMMEDIATE DELIVERY 


Transformers 


60/3-O1WC, 26,400/13200 to 2400 


aps 
2—7500-Kva., 3/60/O1SC, 33180Y to 13200 delta. 
3—3750-Kva., us OIWC, outdoor type, 26400/ 


2400. 
3—3000-Kva., 60/1/OIWC, 22000 to 2300- am. 
i—3000-Kva., to 2400 volts. 
2—1500-Kva., 
i—1000-Kva., 29000 to 2300/460 volts, 
complete with sub-station equipment circuit 
breakers, steel structure, lightning arresotrs and 
etc. 
3—500-Kva., 60/1/2300 to 460. 
60/1/2100 to 600-volts. 
3—500-Kva., 1/60/66000/33000 to 2400/4800. 
6—400-Kva., 13,200 to 120-volt, 60- —_. 
3—333-Kva., 13,200 to 2300-volt, 60-cycle. 
5—300-Kva., 3/6 phase, 60-cycle, OISC, 22, 000 to 
440-volts. 
{—250-Kva., 3/60/4000/70 volts. 
We have a large stock, but can mention only 
transformers here. We solicit your enquiries. 


WANTED 


1000-H.P., 2300/3/60 motor 300 RPM. or less— 
Synchronous Slipring 

ring m 

250-H.P., RPM, ring motor with 


. 50/3/60, 360- RPM preferred, syn- 
chronous or slip ring. 
500-Kw., 3/60 steam turbine ane me set, 175- 
Ibs. "steam, condensing preferred, 550-volt 
Preferred, would consider 2300-volt. 
300" steam engine generator set, 
150- am, non-condensing, vertical Bom 
TROLLEY. ‘Locom [OTIVE —250-volt,  150-H.P., 
D.C. 30° track gauge, 54” max. wheel base, 
i—10-ton single, or twin made up of 2—6-tons. 
We have been selling electric and power house 
machinery here for 36 yrs. We frequently find an 
outlet for machines that would be slow moving or 
unsaleable elsewhere. Please send us your list of 
surplus equipment. 


SOUL CLINIC Inc. 
formerly - GUY MORTUN CO. 
CALGARY, ALBERTA CANADA 


Send for our latest free bulletin entitled 
CANCER—/ts Cause and Cure 


GENERATING EQUIPMENT FOR IMMEDIATE SALE 


LOCATED AT COLUMBUS, N. D. 


ENGINE GENERATOR UNITS 

One Skinner Uniflow Engine Generator Uae consist- 
ing of and including the following Ce 

Skinner Uniflow Engine No. 9484—125- 130% steam 
pressure—Side Crank size 21” x 22” cand 200 r.p.m. 
Generator on right hand side no Tailrod and no Steam 
Separator, has 6” pipe and throttle valve, drain pip- 
ing and steam trap. 


General Electric A.C. Generator No. 1012025 type} C. H. 


ATB—36—312 KVA ree. E. Amps. 78.5—2300 
volts—60 cycle P.F. .6 250 K.W 

A.C. Generator Field Rheostat—no data—plate re- 
moved, operating chain remo 

Exciter—General Electric D. c. No. 668737 type ML— 
Frame G. form t—amps. 96-12 K.W. volts 125— 
with field rheostat and belt. 


One Skinner Uniflow Engine Generator pam ene 
ing of and including the following equipm 
Skinner Uniflow Engine No. 8975—125- 150% ‘steam 
pressure—Center Crank size 21” x 22” speed 200 
R.P.M. Generator on right hand side, has tailrod 
through cylinder head, no outside support. 

No steam separator, has 6” pipe bend and throttle 
valve drain piping and steam trap. 

Allis-Chalmers A.C. Generator No- | 


10i—Max. volts 125—Max. amps. 
ms. 2.5. 

Chalmers—No. 3K4273.3—volts 120 
w 


belt. amps. 125—speed 1100 R.P.M. field dis. 
ris. No. 771438. 


Exciter — Field ) CR-8001 — Cat. 
#43599. Amps. 6.8—vol 


STEAM EQUIPMENT 
Turbo Generator and related 
Allis-Chalmers No. 102 150#, 3600 R.P 500 Kw 
Steam Turbine, wy to “Chalmers 
125 amp. 2300 volt, 3 phase, 60 cycle generator. 
Wheeler 1056 square feet closed type condenser 
ye with copper-nickel tubes and Croll-Reynolds 


air 

Worthington type LA-!, 2500 G.P.M., 44 ft. total 
head, type pump complete 
with 40 H.P. 1750 R.P.M., 2300 volt, 60 cycle, 3 
phase motor. 

Worthington type 2-UB-!, 75 G.P.M., 90 ft. total 
head, condensate pump complete with 5 H.P. 230 
volt, 3 phase, 60 cycle, 1150 R.P.M. motor. 
Complete reducing and de-superheating equipment 
and controls to reduce and de-superheat steam from 
2504 125° superheat to operating pressure and tem- 
erature for above 500 Kw turbine. 

All necessary gauges, etc., for 500 Kw turbine. 

The above equipment is in first class condition. my 
turbo-generator and related i is 

generating 1000 Kw at 1.00 P.F. The eee ¥ 
be in service until January 15, 1948 and can 
inspected operating under maximum load conditions. 


MONTANA: DAKOTA, UTILITIES co. 
MINNEAPOLIS VMINNESOTA 


FOR SALE 


DETROIT ROTO STOKER 


1 New, unused stoker. Designed for 
600 HP B & W boiler. Guaranteed 
200% rating. Three 27” rotors, 13 x 
9’, stationary grates, complete for 
installation. Purchasing power rea- 
son for selling. 


GOODMAN LUMBER CO. 


Goodman, Wisconsin 


TRANSFORMERS 
2—500 KVA Pittsburgh 
1—500 KVA Westinghouse 
3—250 KVA Westinghouse 
3—150 KVA Pittsburgh 
6—150 KVA General Electric 
All single phase, 60 cycle, 23000/ 
2300 volts, in operating condition 
and available for immediate de- 
livery. 

W. G. DUNCAN COAL COMPANY 
Greenville, Kentucky 


FOR SALE 
POWER PLANT EQUIPMENT 


dgway Engine Generator Set, number 
3963, 90 H.P., Bore 11 inches, Stroke 12 
inches. 

Ridgway Alternator, number 338, 90 
KVA, 190 Amps, 230 V, 60 ewaien. 277 RPM, 
Design number 36803. 

Ames Eng‘ne, 10 x 11, number 33940, 
A C Generator, number 414617, Type AQB 
24-50-300, Form E, KW 50, PF 1, Amp 104, 
Speed 300, Full Load 240, 220 v. 


MAJESTIC LAUNDRY CO. 


Ashmun Street at Lock 


New Haven, Conn. 


GENERATOR 


FOR SALE 


600 K.W. Allis-Chalmers .8 PF 440/3 - 
Generator direct connected to 120 RPM 
Allis-Chalmers Cross Com one. Steam 
Engine designed for 115 P. (H.P. 
cylinder can be sleeved at pe cost 
with factory recommendation to operate at 
175#), 450°F. max. temp., including gen- 
erator panel also 440/360 M.G. Exciter. 
Location: Near Honolulu, Hawaii. 

Offered by original purchaser. Condition excellent 


—has seen little use; very reasonably priced for 
quick sale. 


Write Alexander & Baldwin, Ltd. 
Box 3440, Honolulu 1, Hawaii 


GEARMOTORS 


FOR SALE 


Twelve practically new Westinghouse 
1.5/2 HP, Frame FD-284, Ball Bearing, 
230 volt, shunt wound, Tapered HP 
12.5/50 RPM, Constant Torque 1.25/12.5 
RPM. 


Write—Wire—Phone 


DELL STEPHENSON & CO. 
2534 Guardian Bldg. Detroit 26, Mich 
Cherry 7392 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues 


Air Conditioning Exposition............ 242 
Air Express Div., Railway Express 

Air Preheater 227 
Ajax Flexible Coupling Co.............. bd 
Aldrich Pump Co........... ad 
Allen-Sherman-Hoff Co. .......-. 
Allis-Chalmers Mfg. Co...........+.. 38, 50 
Alloy Steel Products Co.. bd 
Allpax Co. ..... 
American Blower Co........ 
American Brass Co....... eo 
American Chain & Cable Co..........-. 159 
American Chimney 
American District Steam Co......... 
American Engineering Co........... 
American HAT CO... 
American Manganese Steel Div........ ° ad 
American Metal Hose Branch....... cows bd 
American Pulverizer Co...... ebnaceesss 157 
Ames Werks. e 
Anchor Packing Co.............. 135 
Andersem Co., Vo Dun. 137 
Arkansas Fuel s 
Armstrong Machine Works... .. 133 
Asbestos Textile & Packing Div., Ray- 

bestos-Manhattan Inc. ......... 
Automatic Control 166 
Babbitt Steam Specialty Co............. 176 
Babcock & Wilcox Co......... vekewonne 4-5 
Badger & Sons Co., E. B..........2+00% 181 
Bailey Meter Co............. 
Baldwin Locomotive Works 
Bartlett Hayward Div., Koppers Co.... 201 
Bartlett & Snow Co., C. 
Beaumont-Birch Co. 142 
Bell & Gossett Co..... Speseseceeracoere 239 
Belmont Packing & Rubber Co. 
Biddle Co., James 148 
Black, Sivalls & Bryson Co........ ono ae 
Blaw-Knox Co. ....... nee 
Boiler Tube of America............. -- 236 
Boston Woven Hose & Rubber Co. cecoes BOO 
Brickseal Refractory Co...... 178 
Bridgeport Brass Co.......... 
Brooke Engineering Co....... 
Bros Boller & Mfg. Co., Wm.......... * 
Brown Instrument Co.................- ad 
Buell Engineering Co........ 
Buffalo Forge Co............. 


Buffalo Pumps, Inc......... 
Burgess-Manning Co, 


Cities Service O88 Oe... 
Combustion Engineering Co....... 36-37 
Coppus Engineering Co........ 
Corning Glass Works.............. 
Cryer Trap & Valve Co........... neneen * 
Dampney Co. of America.............-- 
Darling Valve & Mfg. Co........... eae * 
Davis Engineering 200 
Dearborn Chemical * 
De Laval Separator Co..............+:. 215 
De Laval Steam Turbine Co..... ....-58, 186 
Detroit Stoker 162-163 
Diamond Power Specialty Co........... 8-9 
Dodge Mfg. Corp............ 
Dowell, Inc. ....... 169 
Dudgeon Inc., Richard.............- ad 
Du Mont Corp........... 
Dunham Co., C. 
Eagle Picher Co..... 
Edge Moor Iron Works, Inc............ 207 
Edwards Valves, 107 
Electric Machinery Mfg. Co......... ann 
Electric Storage Battery Co............ * 
Elgin Softener Corp. 217 
Enterprise Engine & Foundry Co. 3 * 
Erie City Iron Works............. scene 


Ernst Water Column & Gage Co...... 242 


Fairfield Engineering Co............... 284 
Fairmont Coal 
Foster Wheeler Corp........ 
Foster Engineering Co....... 
Garlock Packing Co..... 


General Controle 205 
General Electric Co. (Apparatus Dept.) .20-21 
General Electric Co. (Appliance & Merch. 


Haynes Stellite Co..... 
Hays Institute of Combustion...... coos 300 


Heating & Ventilating Exp............. 242 
Helicoid Gage Div. American Chain & 
Cable 


Henszey Co. ........ 152 
Hewitt Rubber of Buffalo, Div. of Hewitt 
Hill Pump Valve Co........... 
Homestead Valve Mfg. Co.............. 185 


Honan-Crane Corp. ........ 
Ideal Industries, bd 
Illinois Water Treatment Co....... 
Ingersoll-Rand Co. ..... 139 
International Nickel Co............. oo & 
Brom OO... . -30-31 
Jefferson Union Co................. coos 
Jerguson Gage & Valve Co cose 
Johns-Manville, Ime, 129 
Jones Foundry & Machine w. A.. 
Joy Mfg. Co. (Sullivan Div.)......... 
Keasbey & Mattison Co............ coee 183 
Valve Mig. O80... bd 
Kennedy-Van Saun Mfg. & Engrs. 
Kewanee Boiler Corp.............. 
Laminated Shim Co............... 
Leeds & Northrup Co..........Second 


Le Tourneau Co., R. 
Lincoln Electric Co........... 
Linde Air Products 
Link-Belt Co. 
Liquid Conditioning Corp........... 


occ 
Lovejoy Flexible Coupling Corp......... * 


Lubriplate Div. Fiske Bros. Refining Co. * 
Lummus Co. ...... bd 
Lumnite Div. Universal Atlas Cement Co. ° 


Manheim Mfg. & Belting Co.........,.. ° 


Byron Jackson Co............. Golden-Anderson Valve Spee. 204 
Marsh Corp., James 
Goodyear Tire & Rubber Co............ bd 
Mason-Neilan Regulator Co......... ‘ion 
Carborundum Co. . Midwest Piping & Supply Co............ 218 
Griscom-Russell Co. ......... 7 
Cardox Corp. ..... Gulf Oil Corp............. 167 Minneapolis Honeywell Regulator Co... 19 
h Co., A. W 212 Gulf Refining Co..... 225 
Catawissa Valve & Fittings Co © Ge... Murray Iron Works 182 
Chase Brass & Copper Co.............. 195 Hagan Corp. .......... rere rT National Airoil Burner Co............-- 246 
Chicago Metal Hose Hahn Equipment Corp...... sone National Aluminate Corp.......... 
Chicago Pneumatic Tool Co...... Hall Laboratories ...... TTT National Supply 
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er 


National Tube Co 


s 
National Valve & Mfg. Co 196 
Niagara Blower Co.............. ee 140 
Northern Equipment Co...... 
Nugent & Co., W. W...... 
Oakite Products Co...... bd 
Orr & Sembower, 
Otis Elevator Co.......... * 
Pacific Pumps, Inc.......... 
Parker Appliance Co............. 198 
Peabody Engrg. Corp............ 
190 
Penflex Sales Co......... * 
Penn. Salt Mfg. Co.. * 


Philadelphia Gear Works............... 206 
Pipe Fabrication Institute.............. 

Pittsburgh Piping & Equipment Co..... 232 


46-47 
Preferred Utilities Mfg. Corp............ 194 
Proportioneers, Inc. 
Quaker Rubber Co............ 229 
Raybestos-Manhattan, Ine. ............ 
Reading Pratt & Cady Div.......... o-. 159 
Reeves Pulley Co........... 222 
Reliance Gauge Column Co........... 161 
Republic Flow Meters Co..... 10-11 
Republic Rubber Div. Lee Tire & Rub- 


Revere Copper & Brass, fne....0.00..0- 121 
Rhoads & Sons Co., J. 
Richardson Scale Co......... 
Ric-Wil Co. 
Ridge Tool Co...... 
Riley Stoker Corp. 
Robins Conveyors, Inc., Div. of Hewitt 

Rockbestos Products Corp............... 202 
Roebling’s Sons Co., J. A 
Roper Corp., Geo. D........... 
Roto Div., Elliott 
Rust-Oleum Corp. 


Schutte & Koerting Co.......... 
Sier-Bath Gear & Pump Co............. 184 
Simplex Valve & Meter Co..... 


ee ee 
Sinclair Refining Co...................82-33 
Skinner Engine 156 
Smith Refractories, Sanford C...... 
Springfield Boiler Co.......... 
Standard Oil Co. of Calif........... —— | 
Standard Oil Co. of Indiana........ «+ 22-23 
Standard Pressed Steel Co.............. 186 
Steamaster Automatic Boiler Co........ 
Steel & Tubes Div........... 
Stephens-Adamson Mfg. Co.......... 35 
Stickle Steam Specialties Co............ 158 
Stone & Webster Engrg. Co........ 
Strong, Carlisle & Hammond Co..... — 
Strong-Scott Mfg. Co......... 228 
Struthers-Wells Corp. .................- 
Sturtevant Co., B. F..............- 
Superior Combustion Industries......... 190 
Superior Engine Div. ° 


Sweet’s Catalog Servieo. 234 
Syntron Co. 


Taylor & Co., We. A... 
Taylor Forge & Pipe Works...... eee bad 
Taylor Instrument Co’s.............-- 
Terry Steam Turbine Co............--+- 149 
219 
Tidewater Associated Oil Co........... * 
Timken Roller Bearing Co............-- 179 
Todd Shipyards Corp., Combustion 
Equipment Div. 
Toledo Pipe Threading Machine Co.... 208 
Troy Engine & Machine Co............- 17 
Trumbull Electric Mfg. Co..... 231 
Union Carbide & Carbon Corp........ 52, 147 
Union Chain & Mfg. (o............+--: * 
U. S. Steel Corp...... 
Vogt Machine Co., Henry............-- 151 


Wailes Dove Hermiston Div., Koppers 


Waldron Corp., John............. 
Wallace & Tiernan Products, Inc....... ° 


Walworth Co. 


Warren Steam Pump Co................ 193 
Webster & Co., Warren........... 


Western Chemical Co 
Westinghouse Electric Corp.......... . 60-61 
Weston Electrical Instrument Corp..... ° 
Wheeler Mfg. Co., C. 249 


Whiton Machine Co....... cove 246 
Wickes Boiler Co.............. «++ -48-49 
Williams Gauge Co......... 


Wilson Inc., Thomas 
Worthington Pump & Machinery Corp.. 

$4, 39-40-41, 145, 187 


Wrigley Jr. Co., core 240 
Yarnall-Warimg Co. 18-19, 109 
Youngstown Sheet & Tube Co....... coce 258 
Zallea Bros. & Johnson............. 


Zernickow Co., O 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT 

Selling Opp. Offered............ 290 

Employment Services 252 
SPECIAL SERVICES 

BUSINESS OPPORTUNITIES 

EQUIPMENT 

(Used or Surplus New) 

For Sale ..... 254-281 

WANTED 

ADVERTISERS INDEX 

A-C Supply Co. (Ohio) 272 
Alexander & 281 
Aljohn Diesel Co., 275 
Acme Equipment Co., The........... 
American Kir Compressor Corp...--.....- 276 
Archer & Baldwin Inc..........cesseecees 274 
Berger Brothers, Electrical Motors Inc 281 
Berger Corp., J. 
Brew, Woltman & Co., Inc.........-++ee+05 268 
Brearley, H. P......- 271 
Chicago Electric Co...... aes 
Cincinnati Sales .........-- 
Cohen Machinery Co., ce 
Cooperative Mills 280 
Darien Corporation 274 
Dell Stephenson & 
Delta Equipment 
Diesel Motors Corp. . 277 
Duncan Coal Co., Inc..... 281 
Duquesne Electric & Manufacturing Co.... 273 
Economy Co., 280 
Electric Apparatus & Repair Co........... 274 
Electric Equipment Co............++ 
Electric Generator & Motor Co.......-.... 275 
Hiectric Service Co. 
268 
Fletcher Sales Co..... 279 


General Machinery & Equipment Co., Inc.. 279 
Gleason, M. M 27 


Glow Electric Co............ 280 
Guyam Machinery Ce. 
Hall & Co., Stephen. . 

Heat & Power Inc.. 
Hemphill & Co., Inc., J. « 255 
Ilercules Electric Machinery & Equip Co... 278 
International Power Machinery Co......... 254 
Johnson & Associates, Howard Blain....... 274 
Keystone Power on Equipment Co....-.. 276 
Lepsey Advertising Agency.............. 252 


Maritime Switchboard ........ 266 
Metropolitan Sup. Co., Tne. 274, 
Mississippi Valley Equipment Co. . 


Montana-Dakota Utilities Co....... 

Motor Power Co. of New York Inc........ 278 
Penn Electrical Eng. Co........... 
Philadelphia Transformer Co........ 0047S, 270 
Plymouth Dye Works, Inc........ eee 
Porter Electric Co., Inc........... 
Power Equipment San 
Power Plant Equipment Co.......... 
Schoonmaker Co., Inc., A. G......256, 274, 279 
Skinner Machinery Co., B. C......-+..... 

Soul Clinic Inc..... 253, 281 
Stewart & Co., Inc., 
Thompson Co., Inc., J. Parker........ wena Bee 
Utilities Electrical Machinery Corp........ 263 
Wagner Company, Arthur.......... 
Walloomsac Paper Mills, Inc........ 
Weaver & Co., Charles.............. 


Wurth Electric Motor Co 
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®@ To meet the various requirements of power plants Fair- 
field designs—builds and erects equipment to meet spe- 
cific needs. 


Top left shows a cylindrical steel bunker of 200 ton 
capacity. Coal is received in railroad cars and delivered 
to bunker by a skip hoist having 30 tons per hour capa- 
city. A motor propelled weigh larry discharges coal 
to the stokers. 


Top right shows a steel suspension bunker employing 
chutes for discharging coal to stokers. 


At the left is shown a typical twin silo installation for 
800 ton coal storage outside of boiler house. Coal is fed 
automatically from car to storage to pulverizer or stoker. 


Hundreds of plants in all sections of the country are using 
Fairfield equipment for coal and ash handling, Each of 
these has been designed to meet a specific need. 


If you contemplate erecting a new plant—conversion to 
coal—or an addition to your present plant facilities, it 
will pay you to consult a Fairfield engineer on your coal 
and ash handling. Write for details. 


320 CHICAGO AVE. 


MARION, OHIO 
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GRINNELL 
CONSTANT-SUPPORT 
HANGERS its 
Provide. constant sup- 
port to piping subject. 
to verticat »movement. 
Full safety factor of 
supported system is a!- 
ways 'maintained.— 4 


PIPING SUPPLIES 

* Pipe, Valves and Fittings 
* Engineered Pipe Hangers 
* Grinnell-Saunders Diaphragm Valves 
* Thermolier Unit Heaters 
* Prefabricated Piping 
* Plumbing and Heating Specialties 
* Oil, Water Works and 

Industrial Piping Supplies 

OTHER GRINNELL PRODUCTS 


Automatic Sprinklers and 
Special Hazard Fire Protection Systems 


AMCO Humidification and 
Cooling Systems 


chart, GRINNELL 
“ SPRING HANGERS 
Permit thermal move- 
ment of piping. Pat- i 
ented /precompression 
features@ssures opera- 
tion of spring within its ~ 
proper working range 
0 N where Variation in sup- _ 
portiag force is ot a 
mini mgm, 


© Literature on the import- 
ance of flexible pipe supports 
and the method of determin- 
ing supporting forces and 
also material that is helpful 
in calculating hanger loads 
has been recently prepared 
by Grinnell Company and is 
available on request. 


we GRINNELL COMPANY, INC. 


YORK Executive Offices 
4 PROVIDENCE 1, RHODE ISLAND 


PIPE SUSPEN 
100 linear feer of Stee] Pipe Unless Carefy] Study jg Liven I. 
te | €xpands 9.4 INChes When hear- the design and Selection of ¥7 
| ed to 1000° F hen this ther- SPring SUPPorts Which will | 
| | mal €XPansion takes Place, the Maintain balanced Pipe sus. | 1} 
4. -all resultane forces induced Into Pension SVSstem, the Tanster of 
| the Piping SYstem are (remen. Weight from One hanger | A ‘ 
\ The Practice of Using helica] fermina] Point, may, endanger = 
coil SPrings allow this the Safety, factor Of the entire i 
Place Is quite Senera] bur the From 4 paper Presented before | 
4 Care thar 20es the desj gn the Amerray Petroleny, ‘a ‘ j 
or Selection Of flexib]e SUpports and Published 1m the a 
IS log e Upon Many as a PROCESSING and PETRO. 
Casua] Matter. In face, Many LEUN REFINER 
Overing the Sup- 4 
Port of important high tem- al 
“Spring hangers Shall be Pro- as 
{ts Vided Merely to Contend 
so- | that IS a dangerous Prac- 
NY- | CICe js nor ©Nough, 
d ERVICE 
IPING SER | 
al a: 
OFFERS A 
RINNELL OF! J 
ME 
ST. PAUL 
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ASSURE POWER OUTP 


Keep your turbines free 
from sludge and rust with 
Texaco Regal Oils (R& O) 


ODAY’S record demand for power means that 
turbines must run for longer periods between 
overhauls. Hence the importance of using oils 
designed to give protection ... to prevent 
sludge, rust and foam— Texaco Regal Oils (R & O). 
Texaco Regal Oils (R & O) are the Texaco Regal 
Oils that have been world-famous for more than 
20 years .. . improved with inhibitors against rust 
and oxidation, and specially processed to prevent 
foaming. They are specifically designed to keep 


turbine lubricating-$ystems clean, bearing tem- 


' 
\ 


ALL 


the TONY MARTIN SHOW every Sunday night. « METROPOLITAN OPERA broadcasts every Saturday afternoc : 


MEET RECORD DEMANDS 


peratures normal, governor action smooth and 
responsive. 

In new turbines, the rust-inhibiting properties 
of Texaco Regal Oils (R & O) are especially impor- 
tant. The inhibitor plates out on the metal and 
assures a rust-free system right from the start. In 
addition, Texaco Regal Oils (R & O) give extra 
long service life. They meet the turbine oil speci- 
fications of all leading turbine manufacturers and 
of the United States Navy. 

Texaco has a complete line of lubricanis for 
turbines and all power plant auxiliaries. Talk to 
a Texaco Lubrication Engineer. Just call the near- 
est of the more than 2500 Texaco Distributing 
Plants in the 48 States, or write: The Texas Com- 
pany, 135 East 42nd Street, New York 17, N. Y. 


T.U-R B EN 
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